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MINUTES  OF  THE  PHILOSOPHICAL  SOCIETY  OF  THE 

UNIVERSITY  OF  VIRGINIA 


Report  of  the  Chairmen  of  the  Scientific  Societies  of  the  University 
of  Virginia  presented  to  a  meeting  of  these  societies  called  in  May  1909, 
and  adopted  by  them. 

Resolved: 

1.  That  the  Scientific  Societies  of  the  University  of  Virginia  be  consolidated  into 
a  Philosophical  Society  of  the  University  of  Virginia,  of  which  the  present  Societies 
shall  constitute  Sections. 

2.  That  each  Section  shall  retain  its  autonomy,  and  complete  independence  as 
to  organization,  officers  and  management. 

3.  The  officers  of  the  Philosophical  Society  shall  consist  of  a  President  and  Vice 
President,  one  from  each  Section,  and  a  Secretary. 

4.  That  we  recommend  to  the  President  of  the  University  that  the  necessary 
funds  be  appropriated  for  the  publication  of  Transactions  and  Proceedings  of  the 
Sections. 

5.  That  it  shall  be  distinctly  understood  that  members  of  the  Society  are  as  free 
in  every  sense  as  are  members  of  any  scientific  society  to  offer  their  papers  to  any  other 
organization  for  reading  and  for  publication  as  they  may  see  fit,  and  that  there  is 
no  obligation  whatever  upon  any  member  to  publish  his  material  in  the  transactions 
of  this  society. 

6.  That  papers  submitted  to  the  several  sections  for  publication  in  the  Transac¬ 
tions  of  the  Philosophical  Society  shall,  before  they  are  printed,  be  approved  by  the 
Committee  on  Publication  (appointed  by  the  President  of  the  University). 

Dr.  Hough, 

Dr.  Kent, 

Mr.  Echols, 

Committee . 

Report  of  a  Committee  composed  of  the  Chairmen  of  the  Sections  of 
the  Philosophical  Society,  to  the  Society,  at  a  called  meeting,  May  14th, 
1909. 

1.  There  shall  be  a  President  of  the  Society  whose  duty  it  shall  be  to  preside  over 
the  meetings  of  the  Society,  and  to  perform  such  functions  as  are  customary  for  such 
an  officer.  In  case  of  the  absence  or  inability  of  the  President  the  duties  of  the  Presi¬ 
dent  shall  be  fulfilled  by  one  of  the  Vice  Presidents  at  the  request  of  the  President. 

The  President  shall  be  elected  to  serve  for  a  term  of  one  year  at  the  first  regular 
meeting  in  each  session.  He  shall  be  subject  to  re-election  at  the  pleasure  of  the 
Society.  He  shall  continue  in  office  until  his  successor  has  been  elected. 
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2.  The  Secretary  of  the  Society  shall  be  appointed  by  the  President;  the  term  of 
office  of  the  Secretary  shall  be  the  same  as  that  of  the  President  who  appoints  him. 
The  duties  of  the  Secretary  shall  be  to  keep  the  minutes  of  the  meetings  and  to  pre¬ 
serve  such  records  of  the  Society  as  are  usual  in  such  organizations. 

3.  There  shall  be  a  Treasurer  of  the  Society  who  shall  have  charge  of  the  funds  of 
the  Society.  He  shall  keep  accounts  and  issue  such  moneys  and  preserve  such  vouch¬ 
ers  for  the  same  as  is  usual  in  the  duties  of  such  an  officer.  The  Treasurer  shall  be 
a  member  of  the  Board  or  Committee  of  Publication  appointed  by  the  President  of 
the  University  as  provided  for  in  section  VI  adopted  at  the  previous  meeting  in  May. 

4.  There  shall  be  held  two  regular  meetings  of  the  Philosophical  Society,  one  at 
the  call  of  the  President  early  in  each  session,  at  which  meeting  the  retiring  address 
of  the  President  shall  be  made,  and  the  election  of  the  new  President  for  the  following 
year  be  held.  The  second  regular  meeting  will  be  held  on  call  of  the  President  near 
the  end  of  the  session,  at  which  meeting  the  reports  of  the  President  of  the  Society, 
the  Board  of  Publication,  and  the  Sections  of  the  Society  on  the  work  and  its  results 
and  the  business,  of  the  Sections  during  the  previous  year  will  be  made,  and 
such  new  business  as  may  be  required  attended  to. 

There  may  be  held  during  the  session  irregular  meetings  called  by  the  President 
for  the  consideration  of  such  special  matters  as  may  require  attention  and  are  not 
provided  for  by  the  regular  meetings. 

Dr.  Hough, 

Dr.  Kent, 

Mr.  Echols, 

Committee. 

After  some  discussion  the  report  of  the  committee  was  adopted,  and  the 
Society  proceeded  to  complete  its  organization  by  the  election  of  a  Presi¬ 
dent.  Dr.  J.  W.  Mallet  was  unanimously  chosen  for  that  office.  On 
entering  upon  the  duties  of  that  office  he  announced  the  appointment  of 
Dr.  Joseph  H.  Kastle  as  Secretary.  The  meeting  then  adjourned. 

J.  H.  Kastle, 

Secretary. 

Minutes  of  the  Meeting  of  May  26,  1910 

The  second  regular  meeting  of  the  Philosophical  Society  of  the  Uni¬ 
versity  of  Virginia,  for  the  collegiate  year  1909-1910,  was  held  in  the  Phys¬ 
ical  Lecture  Room  on  the  evening  of  May  26,  1910,  at  8  o’clock,  Dr. 
John  W.  Mallet  presiding.  There  were  present  Messrs.  Mallet,  Tuttle, 
Dunnington,  Wilson,  Whitehead,  Hough,  Bird,  Echols,  Payne,  Hoxton, 
Stone,  H.  B.  Kepner,  Guthrie,  Merz,  Taber  and  Kastle. 

The  Society  listened  to  a  brief  report  of  the  President,  which  is  herewith 
appended  as  a  part  of  these  minutes.  The  President  also  submitted  for 
the  consideration  of  the  Society  certain  forms  of  reports  to  be  used  by  the 
several  Editorial  Committees  of  the  Sections  of  the  Society,  in  dealing  with 
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manuscripts  submitted  for  publication  in  the  Transactions.  The  forms 
of  these  reports,  recommended  by  the  President  were  amended  so  as  to 
insert  the  word  “entitled”  and  a  blank  space  immediately  following  the 
blank  space  reserved  in  such  reports  for  the  name  of  the  author.  The 
object  of  this  amendment  being  to  include  the  title  of  the  paper,  as  well 
as  the  name  of  the  author,  in  the  editorial  report  upon  the  same.  As  thus 
amended  Dr.  Mallet’s  recommendations  as  to  the  form  of  such  reports  were 
adopted,  and  are  herewith  included  as  a  part  of  these  minutes. 

It  was  also  moved  %nd  carried  that  the  Secretaries  of  the  Society  be 
reimbursed  for  expense  incurred  in  sending  out  notices  of  meetings,  etc., 
out  of  the  general  funds  of  the  Society. 

It  was  also  moved  and  carried  that  the  Chairman  of  the  Committee 
on  Publications  be  ex  officio  Treasurer  of  the  Society,  and  in  conformity 
with  the  letter  and  spirit  of  this  motion,  Professor  Echols  was  declared 
the  Treasurer  of  the  Society. 

Some  informal  discussion  was  had  regarding  the  expediency  of  attempt¬ 
ing  in  all  cases  to  secure  reprints  of  such  of  the  scientific  and  literary  con¬ 
tributions  of  members  of  the  Society  as  might  happen  to  be  published  out¬ 
side  of  the  Transactions,  with  the  view  of  binding  these  along  with  the 
regular  contributions  of  the  several  sections. 

It  was  moved  and  carried  that  the  whole  question  of  reprints  be  referred 
to  the  several  Sections  of  the  Society  with  power  to  do  as  they  thought 
proper  in  the  matter. 

It  was  moved  and  carried  that  graduate  students  of  the  University  be 
invited  to  become  members  of  the  Philosophical  Society. 

It  was  also  moved  and  carried  that  all  notices  of  meetings  of  the  Philo¬ 
sophical  Society,  together  with  the  program  of  such  meetings,  be  published 
in  the  University  papers  several  days  in  advance  of  such  meetings. 

Annual  reports  of  the  work  of  the  Scientific  and  Medical  Sections  of 
the  Society  were  submitted  in  writing,  by  the  Secretaries  of  these  Sections 
and  adopted.  A  verbal  report  of  the  work  of  the  Humanistic  Section  was 
.  made  by  Professor  Wilson.  The  Chairman  of  the  Committee  on  Publica¬ 
tions  also  submitted  a  written  report  of  the  work  of  this  committee  during 
the  collegiate  year  1909-T0,  which  was  adopted. 

These  reports  are  herewith  included  as  part  of  these  minutes. 

Joseph  H.  Kastle, 

Secretary. 

Approved : 

John  W.  Mallet, 

President. 
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Report  of  President 

Philosophical  Society  organized,  with  three  Sections:  Scientific, 
Humanistic  and  Medical. 

Dr.  J.  H.  Kastle  has  been  appointed  Secretary  of  the  Society  for  the 
Session  1909-' 10. 

A.  schedule  has  been  adopted  for  the  days  of  meeting  of  the  Sections 
which  will  avoid  conflicting  engagements. 

The  Board  of  Publication,  appointed  by  the  President  of  the  University, 
has  been  organized,  with  Professor  W.  H.  Echols  as  Chairman,  and  has 
made  arrangements  for  beginning  the  publications  of  the  Society's  Trans¬ 
actions. 

Forms  were  suggested  for  use  by  the  Editorial  Committees  of  the  several 
Sections  in  reporting  on  papers  submitted  for  publication. 

It  was  suggested  that  Secretaries  (of  the  Society  and  of  its  Sections)  be 
requested  to  furnish  a  statement  of  the  expense  they  have  incurred  in  send¬ 
ing  out  postal  cards.* 

J.  H.  Kastle, 

Secretary. 

Forms  of  Report  Suggested  for  Use  by  the  Several  Editorial 

Committees  of  the  Sections 

(U 

The  Editorial  Committee  of  the - Section  of  the  Philosophical  Society 

has  examined  a  paper  by - dated - ,  and  recommends  the  same  for 

publication. 


Chairman. 


(2) 

The  Editorial  Committee  of  the - Section  of  the  Philosophical  Society 

has  examined  a  paper  by - dated - ,  and  recommends  the  same  for 

publication  provided  the  following  suggested  changes  be  made  by  the  author,  viz. 


Chairman. 


(3) 

The  Editorial  Committee  of  the - Section  of  the  Philosophical  Society 

has  examined  a  paper  by - dated - .  While  not  endorsing  the  views 

of  the  author,  the  Committee  recommends  the  paper  for  publication. 


*  This  was  put  in  the  form  of  a  motion  and  carried. 


Chairman. 
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(4) 

The  Editorial  Committee  of  the - Section  of  the  Philosophical  Society 

has  examined  a  paper  by - dated - .  While  not  endorsing  the  views  of 

the  author,  the  Committee  recommends  the  paper  for  publication  provided  the  follow¬ 
ing  suggested  changes  be  made  by  the  author,  viz. 


(5) 

The  Editorial  Committee  of  the - 

has  examined  a  paper  by - dated 

mend  the  paper  for  publication. 


Chairman. 

Section  of  the  Philosophical  Society 
— .  The  Committee  cannot  recom- 


Chairman. 


It  was  moved  and  carried  to  insert  in  the  above  the  word  “entitled” 
blank  space  reserved  for  the  author  and  leave  a  blank  for  the  insertion  of 


after  the 
the  title. 


REPORT  FOR  1909-1910  OF  THE  SCIENTIFIC  SECTION  READ 
AT  THE  FOURTH  REGULAR  MEETING  OF  THE  GENERAL 
PHILOSOPHICAL  SOCIETY 

The  officers  of  the  section  for  the  current  session  are  as  follows: 

Chairman ,  W.  H.  Echols;  Secretary,  R.  M.  Bird;  Editorial  Committee, 
Tuttle,  {Chairman),  Watson,  Newcomb. 

Owing  to  the  illness  of  the  chief  speaker  the  November  meeting  ad¬ 
journed  after  an  informal  discussion  of  questions  in  which  the  section  was 
interested. 

At  the  December  meeting  Professor  Echols  read  a  paper  “On  an  inves¬ 
tigation  of  the  maximum  and  minimum  values  of  a  linear  function  of  the 
radial  coordinates  of  a  point  with  respect  to  a  triangle.” 

In  January  Professor  Mallet  described  the  results  of  an  investigation 
on  ‘‘The  chemical  interaction  of  substances  in  the  solid  state,”  and  gave 
an  interesting  survey  of  other  studies  along  these  lines.  Professor  Watson 
then  read  a  portion  of  a  paper  dealing  with  “The  intermediate  (quartzmon- 
zonitic)  character  of  the  central  and  southern  Appalachian  granites,  with  a 
comparative  study  of  the  granites  of  the  New  England  and  Western  States.” 

At  the  February  meeting  Professor  Watson  completed  the  subject  begun 
in  January  and  was  followed  by  Mr.  W.  M.  Thornton,  Jr.,  who  read  a 
paper  entitled  “An  Association  of  Enargite,  Covellite  and  Pyrite”  from 
Ouray  County,  Colorado.”  The  peculiarities  of  the  section  from  which 
this  mineral  came  was  discussed  by  Professor  Watson  and  others. 

The  March  meeting  was  given  over  to  a  mathematical  discussion  of 
“The  flow  of  water  in  pipes  and  conduits  and  the  losses  of  energy  due  to 
its  motion”  by  Professor  Echols,  followed  by  several  members  who  spoke 
upon  problems  of  a  physical,  chemical  and  engineering  nature  which  were 
suggested  by  the  paper. 

In  April  Mr.  Ralph  E.  Wilson  presented  a  paper  which  was  offered 
in  June  as  a  dissertation  for  the  Doctor  of  Philosophy  degree,  entitled 
“The  New  Position  of  the  stars  in  the  Huyghenian  Region  of  the  Great 
Nebula  in  Orion.” 

At  the  May  meeting  Dr.  D.  V.  Guthrie  reported  upon  an  investigation 
of  the  “Absorption  Spectra  in  the  Ultra-Violet.”  R.  M.  Bird. 

Secretary. 
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ANNUAL  REPORT  OF  THE  MEDICAL  SECTION  OF  THE 
PHILOSOPHICAL  SOCIETY,  SESSION  1909-1910 


During  the  session  the  Medical  Section  has  held  meetings  usually  twice 
monthly,  on  the  second  Monday  and  the  fourth  Tuesday  of  each  month. 
The  papers  presented  at  each  meeting  were  as  follows: 


October 

26. 

November 

8. 

November  23. 

December  13. 

January 

10. 

January 

25. 

February 

7. 

March 

1. 

March 

28. 

April 

11. 

May 

24. 

Dr.  J.  A.  E.  Eyster:  The  pharmacology  of  ergot. 

Dr.  H.  E.  Jordan:  Review  of  recent  literature  on  the  determination 
of  sex. 

Dr.  R.  H.  Whitehead:  The  anatomy  of  the  auriculo-ventricular  bundle 
(with  demonstration). 

Dr.  Theodore  Hough:  The  dissociation  curve  of  oxyhemoglobin. 
Dr.  Carl  R.  Meloy:  Recent  advances  in  the  pathology  of  syphilis 
Dr.  H.  T.  Marshall:  Pellagra.  Certain  serum  reactions. 

Dr.  S.  H.  Watts:  Recent  advances  in  the  surgery  of  the  joints. 

Dr.  H.  B.  Stone:  Actinomycosis  (with  report  of  two  cases  from  the 
hospital). 

Dr.  J.  S.  Davis:  Dreams. 

Dr.  J.  C.  Flippin:  Feeding  in  typhoid  fever. 

Dr.  R.  H.  Whitehead:  The  teaching  of  anatomy. 

Dr.  H.  E.  Jordan:  The  morphology  of  blood  formation. 

Dr.  J.  A.  F.  Eyster:  The  venous  pulse 

Dr.  Theodore  Hough:  The  physiology  of  Cheyne-Stokes  respiration. 
Dr.  W.  A.  Kepner:  The  neuro-cytological  reactions  of  muscular  activ¬ 
ity  and  fatigue. 

Dr.  H.  T.  Marshall:  Recent  literature  on  tuberculosis. 

Dr.  H.  B.  Stone:  Appendicitis. 

Dr.  J.  S.  Davis :  On  Blackwater  Fever. 

Dr.  Theodore  Hough:  Cutaneous  sensibility. 

Dr.  J.  W.  Mallet:  The  bactericidal  action  of  metals  in  the  colloidal 
state. 

Dr.  J.  C.  Flippin:  The  morphology  of  the  malarial  organism. 


The  above  list  gives  only  the  important  papers.  Numerous  other 
brief  communications  on  the  recent  literature  were  presented. 

Although  no  formal  action  has  been  taken,  informal  discussion  has 
shown  practical  unanimity  of  opinion  that  it  is  inadvisable  to  publish  the 
results  of  medical  research  here  in  special  Transactions  of  this  Society, 
since  the  present  medical  journals  make  ample  provision  for  such  publica¬ 
tion  and  reach  the  medical  public  interested  more  effectively  than  could  any 
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local  journal.  It  is,  however,  thought  desirable  that  the  University  pur¬ 
chase  a  certain  number  of  reprints  of  each  paper  and  bind  these  at  suitable 
intervals  of  time  for  distribution  as  the  Transactions  of  this  Section.  Such 
a  volume  may  also  contain  the  minutes  of  the  meetings  of  the  Section. 

Theodore  Hough, 

Secretary. 


REPORT  OF  THE  PUBLICATION  COMMITTEE  TO  THE 
PHILOSOPHICAL  SOCIETY,  AT  ITS  ANNUAL  MEETING, 
MAY,  26  1910 

February  2 4,  1910 

The  first  meeting  for  organization  was  held,  members  present  being 
Dr.  Mallet,  Dr.  Thomas  Page,  Dr.  Kastle  and  Professor  Echols;  Dr. 
Whitehead  being  absent  on  account  of  not  receiving  the  notice  of  the  meet¬ 
ing. 

The  following  resolutions  governing  the  organization  of  the  Committee 
on  Publication  were  passed. 

A.  The  Publications  of  the  Philosophical  Society  dependent  on  the  funds  appro¬ 
priated  by  the  visitors  for  the  purpose  shall  consist  of 

1.  The  Transactions  of  the  Sections  of  the  Society  in  which  shall  be  published 
those  scientific  papers  of  research  investigation  which  are  formally  presented  to  the 
Society  and  read  in  whole  or  in  part  before  the  appropriate  section  of  the  Society,  and 
which  have  been  reported  on  favorably  by  an  editorial  committee  of  the  section  and 
authorized  for  publication  by  the  Committee  on  Publication. 

2.  The  Proceedings  of  the  meetings  of  the  Society  shall  consist  of  the  reports  of 
the  meetings  of  the  whole  Society  and  of  an  edited  copy  of  the  proceedings  and  dis¬ 
cussions  of  the  topics  presented  at  the  meetings  of  the  Sections  during  the  period  of 
completion  of  a  volume  of  the  Transactions.  In  the  reports  of  the  Proceedings, 
abstracts  of  papers  read  and  discussed  in  the  meetings  may  be  published  in  more  or 
less  detail  according  as  the  papers  are  or  are  not  published  in  full  in  the  Transactions. 

The  following  resolution  was  offered  and  adopted. 

The  publications  of  the  three  sections,  Humanistic,  Scientific  and  Medical,  shall 
constitute  three  distinct  “series”  of  the  Proceedings  and  Transactions  of  the  Society, 
and  a  series  of  separate  volumes  established  for  each  section  so  that  all  matter  per¬ 
taining  to  any  one  section  shall  be  kept  together  in  the  volumes  of  that  series,  under 
the  form  of  volume  — ,  Humanistic  Series,  etc. 

Resolved,  that  for  the  Transactions  a  uniform  style  of  imprint  shall  be  adopted, 
and  that  the  imprint  of  each  paper  shall  consist  of :  First,  the  formal  title  of  the  paper; 
second,  the  author’s  name  in  full  without  titles  or  degrees;  third,  a  footnote  contain¬ 
ing  the  statement — “Read  before  the - Section  of  the  Philosophical  Society 

at  its  meeting - (date).”  Fourth,  the  body  of  the  paper  shall  follow  contain¬ 

ing  the  presentation  of  the  scientific  matter  pertaining  to  the  subject  under  treat¬ 
ment. 
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Resolved ,  that  the  edition  of  the  Proceedings  and  Transactions  shall  consist  in 
the  case  of  Transactions  of  an  issue  of  800  copies  of  each  paper  in  the  form  of  a  covered 
hrochure;  and  in  case  of  the  Proceedings  and  Transactions  of  200  bound  volumes  of 
each  issue. 

Resolved,  that  50  copies  of  reprints  of  the  article  published  in  the  Transactions 
shall  be  presented  to  the  author  free  of  cost  to  him,  in  the  form  of  the  above  men¬ 
tioned  brochure. 

Resolved,  that  changes  made  in  the  manuscript  after  the  proof  sheets  have  been 
printed  shall  be  at  the  author’s  expense. 

Resolved,  that  the  Committee  on  Publication  feels  it  necessary  to  draw  the  atten¬ 
tion  of  each  Section  of  the  Philosophical  Society  to  the  fact  that  in  view  of  the  limi¬ 
tation  of  the  expense,  publication  cannot  be  guaranteed  for  any  paper  in  which  new 
symbols  are  employed  requiring  the  making  of  new  type  dies.  In  case  such  a  paper 
is  presented,  it  may  perhaps  be  feasible  to  arrange  with  the  author  for  provision  by 
him  of  the  extra  expense,  either  wholly  or  in  part. 

The  form  of  contract  presented  by  the  J.  P.  Bell  Company,  of  Lynch¬ 
burg,  and  the  size  of  type,  page  and  quality  of  paper  to  be  the  same  as  that 
in  Watson’s  Mineral  Resources  of  Virginia ,  samples  of  which  are  submitted, 
was  approved  and  adopted. 

A  discussion  of  the  style  of  cover  for  the  brochures  was  taken  up  and  the 
matter  deferred  to  a  subsequent  meeting  for  the  purpose  of  examining  the 
exhibits  of  various  styles  in  use  in  similar  publications  elsewhere. 

Papers  by  Professors  Watson,  Mallet  and  Echols  were  presented  with 
proper  credentials,  and  were  approved  and  ordered  printed. 

March  7,  1910 

A  meeting  of  the  Committee  was  called  by  post  cards.  Present  Dr. 
Mallet,  Dr.  Kastle,  Dr.  Whitehead,  and  Professor  Echols. 

Types  of  covers  of  brochures  were  presented  and  a  form  of  cover  adopted. 
The  contract  with  the  J.  P.  Bell  Company  was  finally  approved. 

The  Committee  resolved  that  in  its  official  relation  to  papers  submitted- 
to  them  for  publication  by  the  respective  editorial  committees,  it  was  proper 
that  the  Committee  should  communicate  with  the  editorial  committee 
presenting  the  paper  apad  not  with  the  author  when  necessary  to  call  atten¬ 
tion  to  the  fact  that  such  a  paper  was  not  conformable  to  its  regulations 
governing  the  form  in  which  the  paper  was  to  appear  in  print. 

A  resolution  was  passed  to  the  effect  that  a  paper  forwarded  by  an  edi¬ 
torial  committee  shall  be  accompanied  by  a  written  formal  report  on  the 
paper  which  shall  be  signed  by  each  member  of  the  editorial  committee. 
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Meeting  May  25 ,  1910 

Present  Dr.  Mallet,  Dr.  Whitehead,  Dr.  Kastle,  Mr.  Echols. 

The  following  actions  were  taken. 

1.  Resolved  that  the  so-called  reformed  spelling  shall  not  be  used  in  the 
published  Proceedings  and  Transactions  of  the  Philosophical  Society. 

A  paper  was  presented  by  an  editorial  committee  for  Professor  Fitz- 
hugh,  which  was  ordered  printed  under  the  conditions  as  to  conformity 
and  extra  expense. 

A  paper  by  Mr.  R.  E.  Wilson,  presented  by  an  editorial  committee 
being  duly  credited,  was  approved  and  ordered  printed  under  the  next 
year’s  appropriation. 

Resolved  that  the  Bursar  be  notified  not  to  pay  any  bill  out  of  the 
funds  appropriated  for  the  Publication  Committee’s  responsibility,  unless 
said  bill  has  been  approved  by  this  Committee. 

The  fund  at  the  disposal  of  the  Philosophical  Society  Publication  Com¬ 
mittee  for  1909-10  is  $600.00  of  which  there  is  available  $583.75  for 
printing  Transactions.  This  amount  has  already  been  contracted  for. 

The  fund  appropriated  for  1910-11  is  $1000,  available  after  July  1, 
1910. 


May  26,  1910. 


W.  H.  Echols, 
Chairman. 


MINUTES  OF  MEETING  OF  THE  PHILOSOPHICAL  SOCIETY 
OF  THE  UNIVERSITY  OF  VIRGINIA  ON  OCTOBER  11,  1910 


The  second  annual  general  meeting  of  the  Philosophical  Society  of  the 
University  of  Virginia  was  held  in  the  auditorium  of  Madison  Hall  on  the: 
evening  of  October  11,  1910  at  eight  o’clock,  Dr.  John  W.  Mallet  presid 
ing.  The  following  named  gentlemen  were  present:  Messrs.  Mallet, 
Humphreys,  Tuttle,  Thornton,  Lambeth,  Kent,  Echols,  J.  M.  Page, 
Dabney,  Lefevre,  Hough,  Faulkner,  Payne,  Dunnington,  Forrest,  Davis , 
O.  Stone,  Watson,  Watts,  Dobie,  Kepner,  Hoxton,  Guthrie,  Hancock, 
Taber,  Jordan,  Goodwin,  Thalheimer,  Kastle,  and  Newcomb. 

The  chair  appointed  a  committee  consisting  of  Messrs.  Echols,  Kent, 
and  Davis  to  make  nominations  for  the  office  of  President  of  the  Society 
for  the  collegiate  year  1910-1911.  The  Committee  nominated  Professor 
Albert  H.  Tuttle  for  this  office  and  on  motion  of  Mr.  Thornton  the  nomi¬ 
nation  of  the  Committee  was  accepted  and  Professor  Tuttle  was  unani  ¬ 
mously  elected  President  of  the  Society. 

On  motion  of  the  Secretary,  Mr.  Barton  Palmer  was  elected  to  member¬ 
ship  in  the  Society. 

On  motion  of  Professor  Tuttle,  the  Secretary  was  authorized  to  have 
made  a  suitable  book  for  keeping  the  minutes  atnd  proceedings  of  the  Society. 

On  motion  of  Dr.  J.  M.  Page  the  following  resolution  was  adopted: 

Resolved ,  that,  subject  to  the  approval  of  the  President  of  the  University,  the 
President  of  the  Philosophical  Society  is  requested  to  appoint  a  committee,  from  the 
members  of  the  Society,  to  act  with  the  Publication  Committee,  in  the  matter  of 
arranging  in  as  advantageous  a  manner  as  possible  a  list  of  exchanges  for  the  publica¬ 
tions  of  the  Society. 

The  Society  then  listened  to  the  address  of  the  retiring  President,  Dr. 
John  W.  Mallet,  “On  changes  in  the  extension  and  intensity  of  scientific 
activity  during  the  last  half  century.” 

On  motion  of  Dr.  Lefevre  a  formal  vote  of  thanks  was  extended  to  {die 
retiring  President  for  his  most  interesting  and  excellent  address  and  the 
address  was  ordered  to  be  printed  in  the  Transactions  of  the  Society  as  a 
part  of  the  Proceedings;  whereupon  the  Society  adjourned. 

Approved:  Joseph  H.  Kastle, 

John  W.  Mallet,  Secretary. 

President . 
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ON  CHANGES  IN  THE  EXTENSION  AND  INTENSITY  OF 
SCIENTIFIC  ACTIVITY  DURING  THE  LAST  HALF  CEN¬ 
TURY 

By  J.  W.  Mallet 

Retiring  President  of  the  Philosophical  Society  of  the  University  of  Virginia 

We  hear  frequent  comment  on  the  drift  of  late  years  from  individual 
to  collective  activity  in  the  political,  social  and  educational  life  of  men.  It 
seems  worth  while  to  notice  briefly,  in  a  gathering  such  as  ours  this  eve¬ 
ning,  how  the  same  tendency  has  shown  itself  in  the  pursuit  of  knowledge. 

Fifty  years  ago  not  only  was  learning  of  all  kinds,  and  especially  that 
concerned  with  the  material  universe,  less  generally  valued  than  now,  and 
its  attainment  in  any  notable  degree  limited  to  a  much  smaller  part  of 
civilized  mankind,  but  to  a  still  greater  extent  was  the  pursuit  of  new 
knowledge  confined  to  a  much  smaller  number  of  workers. 

For  evidence  of  this  we  need  but  compare  the  publications,  and  the 
channels  for  publication,  of  the  results  of  research  in  the  middle  of  the  last 
century  with  those  of  the  present  day.  How  few  were  the  individual  work¬ 
ers  then.  Not  merely  the  leaders  whose  names  remain  prominent  in  the 
history  of  the  world’s  progress,  but  the  rank  and  file  for  whose  record  one 
must  go  back  to  the  booksellers’  catalogues  and  the  scientific  and  literary 
journals  of  their  time. 

How  great  has  been  the  multiplication  of  societies  founded  for  research, 
how  bulky  have  become  their  publications,  how  numerous  their  member¬ 
ship,  how  large  the  proportion  of  members  actively  contributing  to  their 
annual  lists  of  papers. 

As  a  single  illustration  of  this  growth  it  may  be  noted  that  in  1850  the 
Chemical  Society  of  London  had  221  regular  members,  15  of  whom  were 
elected  in  that  year — the  Society  published  a  quarterly  journal,  which 
contained  for  that  year  32  original  papers,  covering  302  pages,  and  in  addi¬ 
tion  124  pages  of  abstracts  of  chemical  papers  published  in  other  journals. 
Last  year  the  same  Society  had  3002  regular  members,  of  whom  160  were 
elected  during  the  year — the  journal,  now  issued  monthly,  contained  300 
original  papers,  covering  2133  pages,  along  with  2140  pages  of  abstracts 
(representing  4946  papers  published  elsewhere),  and  369  pages  of  other 
matter,  addresses,  obituary  notices,  a  general  report  on  the  progress  of 
chemistry,  etc.,  and  an  index  volume  of  493  pages. 
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I  would  speak  with  much  more  diffidence  of  literature  than  of  science, 
but  I  believe  that  in  this  field  the  same  state  of  things  is  noticeable — many 
more  writers,  many  more  leaders,  than  there  were  fifty  years  ago. 

To  what  cause  are  we  to  attribute  this  rapid  increase  in  the  pursuit 
of  knowledge?  No  doubt  to  more  than  one  cause,  but  mainly,  it  would 
seem,  to  the  great  extension  in  means  of  communication  among  men  which 
history  will  probably  record  as  the  most  salient  event  of  the  century  that 
has  lately  closed.  What  the  printing  press  and  the  exploring  ship  did 
in  the  fifteenth  century  has  in  the  nineteenth  been  done  on  a  greater  scale 
and  in  a  more  far-reaching  way  by  the  railroad,  the  steamship,  the  telegraph 
and  the  photograph.  How  these  agencies  have  tended  to  widen  and  to 
unify  mental  activity,  to  remove  or  diminish  individuality  of  thought 
such  as  belongs  to  the  dweller  apart,  and  to  develop  instead,  as  in  a  com¬ 
posite  photograph,  the  collective  working  of  minds  in  mass,  of  all  of  this  we 
see  abundant  evidence  in  the  fading  out  of  differences  among  mankind  in 
dress,  in  food,  in  language,  in  political  and  social  usages,  even  to  a  large 
extent  in  characteristics  of  sex.  The  bringing  men  together,  and  the  preser¬ 
vation,  interchange  and  pursuit  of  knowledge  are  influenced  as  in  but  one 
phase  of  this  world-wide  movement. 

What  are  some  of  the  more  noticeable  phenomena  of  this  change  which 
the  human  mind  has  been  undergoing?  Naturally — as  may  be  probably 
said  of  all  changes — good  and  evil  results  are  to  be  seen;  there  have  been 
gains  and  there  have  been  losses. 

There  being  many  more  workers  than  formerly  it  follows  naturally 
that  in  the  aggregate  much  more  work  is  done — the  annual  output  of  the 
products  of  mental  activity  is  far  larger  than  it  used  to  be.  This  has  been 
suggested  in  looking  at  the  increase,  not  of  membership  only,  but  also  of 
papers  published  by  scientific  societies. 

This  has  been  accompanied  by  ever  increasing  subdivision  of  the  field 
of  work.  In  all  directions  we  find  specialization  becoming  more  and  more 
pronounced,  with  corresponding  minuteness  and  detailed  accuracy  of  study 
in  the  more  limited  area  selected  by  each  worker. 

Yet  it  is  interesting  to  notice  that  side  by  side  with  such  specialization 
there  has  been  apparent  a  blending  or  fusion  of  studies  formerly  thought 
of  as  distinct,  as  the  unity  of  nature  has  come  to  be  recognized  in  the  rela¬ 
tions  between  fields  of  investigation  originally  marked  out  as  founded  on 
real  differences.  Thus  there  have  grown  up  such  modern  sciences  as 
biology,  astrophysics  and  physical  chemistry.  Of  the  great  value  of  this 
added  breadth  of  view  there  can  be  no  question,  though  not  always  perhaps 
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has  the  recognition  of  relations  been  altogether  clear  or  tending  to  clearness, 
as  for  instance  in  the  case  of  the  so-called  experimental  psychology,  which 
should  rather  be  viewed  as  experimental  study  of  the  physiology  of  the 
nervous  system  in  man. 

As  the  number  of  workers  has  increased  so  has  also  the  number  of  those 
who,  though  not  themselves  engaged  in  research,  follow  and  are  interested 
in  its  results.  The  reading  public  desirous  of  learning  the  last  new  word 
in  science  and  literature  is  a  far  larger  body  than  it  was  fifty  years  ago. 
And  the  existence  of  this  great  and  kindly  interested  public  of  necessity 
affects  as  a  stimulus  the  active  workers.  It  promptly  brings  to  them  world¬ 
wide  honours  for  achievement  worthy  of  honours.  It  brings  also  material 
reward  to  a  far  greater  extent  than  formerly.  Not  only  does  discovery 
capable  of  application  to  the  furtherance  of  material  interests  meet  with 
immediate  payment,  the  best  paymasters  nowadays  being  the  communistic 
managers  of  great  industrial  enterprizes,  the  railroads  and  manufacturing 
companies,  but  even  discoveries,  like  those  of  the  geographical  explorer, 
which  in  the  main  have  but  an  intellectual  value,  yield  to  him  who  an¬ 
nounces  them  to  the  world  a  much  more  substantial  recompense  in  money 
than  has  ever  before  been  possible. 

In  another  way  too  has  the  increase  in  the  number  of  workers  been  effec¬ 
tive.  As  a  result  of  the  increased  demand  for  the  material  equipment 
needed  for  scientific  research  this  equipment  has  become  attainable  with 
far  greater  ease  and  at  far  less  cost  than  half  a  century  ago.  Then  there 
had  already  begun  to  spring  up  intelligent  workmen  who  made  their  living 
by  producing  scientific  apparatus,  but  they  were  relatively  few  in  number, 
their  customer  s  were  few,  the  list  of  articles  that  could  be  bought  was  small, 
and  the  prices  were  necessarily  high.  As  showing  that  the  time  is  not  far 
distant  when  many  of  the  most  commonly  required  pieces  of  apparatus  had 
to  be  extemporized  from  articles  of  domestic  use  I  may  mention  that  in 
my  boyhood  it  was  still  recommended  to  chemists  that  they  should  use  as 
vessels  for  boiling,  digesting,  etc.,  Italian  oil  flasks  to  be  found  in  grocers’ 
shops  throughout  western  Europe.  Nowadays  such  common  vessels  as 
flasks,  beakers  and  other  glass-ware  made  for  scientific  use  exclusively  have 
become  almost  as  staple  articles  of  manufacture  as  ink-bottles  or  wine¬ 
glasses,  and  the  finer  and  more  complex  pieces  of  apparatus — microscopes, 
balances,  and  the  like — are  procurable  in  abundance  at  prices  amazingly 
low  and  rendered  possible  only  by  the  enormously  increased  den  and  for 
them. 

One  other  result  of  the  spread  of  intellectual  communism  may  be  noted. 
With  the  increased  number  of  workers  it  has  become  possible  to  undertake 
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some  tasks  in  the  way  of  research  which  from  their  very  nature  require 
the  united,  organized  efforts  of  many  men  laboring  to  a  common  end. 
Modern  meteorology,  the  study  of  terrestrial  magnetism,  the  investiga¬ 
tions  of  agricultural  experiment  stations,  furnish  illustrations  of  work  call¬ 
ing  for  the  accumulation  of  such  an  enormous  mass  of  observations  or  ex¬ 
periments  as  could  not  in  the  nature  of  things  be  reached  by  single  individ¬ 
uals  or  by  only  a  few  independent  workers. 

Letting  our  minds  dwell  on  these  great  gains,  and  with  grateful  recog¬ 
nition  of  them,  let  us  see  what  have  been  some  of  the  accompanying  dis¬ 
advantages. 

In  the  great  mass  of  intellectual  work  turned  out  annually  there  is  a 
very  appreciable  amount  of  poor  work — poor  in  aim,  poor  in  execution, 
poor  in  recording  expression.  Not  a  very  few  of  the  so-called  original 
researches  published  might  quite  well  never  have  been  undertaken;  the 
questions  examined  are  often  trivial,  the  results  reached  are  meagre  or  in¬ 
conclusive,  and  the  accounts  given  of  them,  often  wordy  and  lacking  in 
clearness,  serve  only  to  cumber  the  pages  of  scientific  journals  with  dull 
reading  matter. 

In  the  case  of  really  able  workers  there  has  developed  a  regrettable, 
though  not  altogether  unnatural  tendency  to  premature  publication  of  the 
results  of  research. 

With  so  many  others  engaged  in  similar  research,  the  chances  of  inter¬ 
ference  are  multiplied,  and  there  is  a  disposition  to  get  into  print  anything 
of  real  novelty  and  importance  with  as  little  delay  as  possible.  Rarely 
are  there  now  to  be  seen  examples  of  patient  caution  in  the  manifestation 
of  facts  and  in  completing  their  collection,  before  giving  the  investigation’s 
conclusions  to  the  world,  at  all  like  the  great  historic  models  presented  by 
Newton  and  Darwin.  In  too  many  cases  the  first  presentation  of  really 
important  additions  to  knowledge  has  been  marred  by  the  hasty  state¬ 
ment  of  imperfectly  observed  facts  and  by  hasty  generalizations  based 
upon  them,  now  and  then  reflecting  in  an  unfortunate  way  on  the  scientific 
fame  of  some  of  the  admitted  leaders  of  the  army  of  science. 

Among  smaller  men  the  tendency  to  minute  specialization  which  has  been 
mentioned  has  not  seldom  resulted  in  narrowness  of  view.  In  reading  some 
of  their  publications  one  is  reminded  of  the  country  bumpkin  who  com¬ 
plained  that  he  could  not  see  London  for  the  houses,  or,  using  perhaps  a 
better  metaphor,  the  difficulty  in  an  army  of  hearing  the  voices  of  the  officers 
for  the  shouting  of  the  troops.  Among  the  great  mass  of  ordinary  scientific 
workers  this  leads  to  over  estimation  of  one’s  own  small  task,  and  neglect 
of  notice  in  due  perspective  of  the  results  produced  by  others.  There  is 
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some  truth  in  the  possibly  over  strong  assertion  one  sometimes  hears  that 
at  the  present  day  in  the  world  of  science  everybody  talks,  nobody  listens. 

Partly  as  a  consequence  of  this  lessening  of  attention  to  the  work  of 
others  there  seems  to  be  in  the  intellectual  world  at  large  a  blunting  of  the 
critical  faculty  which  allows  errors  to  pass  unchallenged  by  those  who 
should  be  quite  capable  of  detecting  and  exposing  them.  The  very  fact 
that  in  the  study  of  nature  so  much  that  is  new  and  wonderful  has  really 
been  discovered  in  recent  years  tends  to  the  over-ready  acceptance  of  al¬ 
most  any  marvellous  assertion  of  alleged  discovery  if  couched  in  scientific 
language.  Many  of  those  who  have  declaimed  against  religious  super¬ 
stition  have  shown  themselves  grossly  credulous  in  the  domain  of  natural 
science.  This  is  most  commonly  noticeable  in  newspapers  and  magazines, 
even  those  devoted  to  so-called  popular  science,  and  is  particularly  common 
in  arithmetical  statements  when  large  numbers  are  involved,  but  even 
scientific  journals  of  good  standing  in  their  abstracts  are  sometimes  at 
fault  in  this  way,  absurd  and  at  times  even  self-contradictory  statements 
appearing  without  objection  or  comment.  It  is  curious  to  observe  in  adult 
and  professedly  trained  minds  the  working  of  the  same  principle  which 
seems  to  chiefly  explain  the  readiness  of  children  to  accept  the  marvellous 
— the  unconscious  argument  that  as  so  much  that  is  wonderful  is  being 
daily  learned  anything  may  be  true. 

In  regard  to  the  most  important  advances  in  knowledge  it  is  remark¬ 
able  with  what  different  degrees  of  readiness  these  attract  and  influence  the 
popular  mind.  For  instance,  among  the  greatest  discoveries  dating  back 
to  about  the  beginning  of  the  modern  period  of  which  we  have  been  speaking 
the  doctrine  of  the  transformation  and  conservation  of  energy  did  not  for 
years  receive  anything  like  the  attention  it  deserved  outside  of  the  limited 
circle  of  leading  physicists,  while  in  contrast  with  this  the  theory  of  evolu¬ 
tion  of  species  among  living  organisms,  though  much  more  complex  and 
less  closely  related  to  the  practical  affairs  of  every  day  life,  seized  at  once 
upon  the  imagination  of  the  leading  public  and  became  everywhere  a  promi¬ 
nent  subject  of  general  conversation.  It  is  to  be  regretted  that  in  cases 
like  the  latter  lively  popular  interest  does  not  always  lead  to  accurate  com¬ 
prehension  of  new  truth.  How  often  do  we  read  and  hear  of  electricity  as 
a  new  source  of  power  instead  of  a  convenient  form  for  its  transmission, 
and  surely  we  are  now  and  then  tempted  to  parody  Madame  Roland’s 
exclamation  and  cry,  “Oh  Darwin,  what  nonsense  is  perpetrated  in  thy 
name!” 

To  real  workers  there  has  come  to  be  seriously  felt  the  ever  increasing 
burden  of  labor  in  examining  the  records  of  past  research  to  find  out  what 
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has  already  been  done  in  a  given  direction  before  entering  upon  a  new  in¬ 
quiry.  It  is  discouraging  to  spend  weeks  or  months  in  the  laboratory  over 
some  piece  of  work  only  to  reach  results  which  may  turn  out  to  have  been 
published  years  before.  Yet  nowadays  the  accumulated  mass  of  scientific 
records  is  so  great  that  often  a  single  point  may  furnish  hundreds  of  refer¬ 
ences  to  be  looked  up,  and  thousands  of  pages  to  be  consulted,  before  one 
can  be  sure  of  what  part  of  the  field  is  still  clear  and  unoccupied.  The  very 
possession  of  or  access  to  the  mass  of  journals  required  is  getting  to  be  more 
and  more  difficult,  especially  for  those  who  live  anywhere  outside  of  the 
largest  cities.  This  difficulty  presses  on  independent  workers,  and  is  se¬ 
verely  felt  by  teachers  who  have  to  cut  out  material  for  students  beginning 
original  investigation. 

To  some  extent  the  profusion  and  rapidity  with  which  new  facts  and 
theories  are  brought  forward  seem  to  favor  on  the  part  of  many  a  habit 
of  mere  unfruitful  intellectual  receptiveness  with  diminished  individual 
mental  activity — a  tendency  to  sit  still  and  watch  the  moving  pictures  pass 
by  on  the  screen  until  one’s  own  legs  are  cramped.  And  with  the  greatly 
increased  numbers  of  learners  there  has  also  apparently  come  about  a  di¬ 
minished  sense  of  privilege  in  learning — what  all  learn  tends  to  appear  com¬ 
monplace.  As  the  ever  swelling  harvest  of  gold  in  South  Africa,  Australia, 
California,  Colorado,  Alaska,  lowers  the  value  of  the  money  into  which  it 
is  coined,  so  in  a  measure  precious  truth  seems  to  become  cheapened  by  the 
very  fact  of  its  increase  and  diffusion  among  men. 

Last,  though  not  least,  among  the  unfavorable  results  of  the  change  in 
intellectual  conditions  which  we  have  been  considering  may  be  mentioned 
a  loss  to  some  extent  of  enjoyment  in  scholarly  research  for  the  very  love 
of  the  work  itself.  As  mental  activity  has  become  more  and  more  diffused 
and  more  and  more  valued  as  means  to  material  ends  it  has  tended  to  lose 
recognition  of  its  value  as  a  noble  end  in  itself.  The  soullessness  of  in¬ 
numerable  text-books,  of  many  a  task-work  thesis  for  a  college  degree,  of 
many  an  account  of  experiments  for  the  guidance  of  factory  practice,  has 
perceptibly  replaced  the  mental  joie  de  vivre  that  shines  forth  in  the  book 
or  memoir  which  records  an  individual  research,  undertaken  for  its  own 
sake,  by  an  investigator  of  the  right  spirit. 

On  the  whole,  have  we  reason  to  rejoice  in  or  to  deplore  the  extension  of 
knowledge,  and  of  the  work  of  acquiring  new  knowledge,  from  the  compar¬ 
atively  few  to  the  many?  No  reversal  of  the  change  is  possible,  nor,  were 
it  possible,  is  it  to  be  desired.  But  it  does  seem  highly  desirable  that  the 
new  order  of  things  in  the  intellectual  world  be  given  balance  and  solidity 
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by  divesting  it  of  its  communistic,  machine-made  character,  and  by  aim¬ 
ing  all  the  more  strenuously  at  the  cultivation  of  slow,  careful,  sound  indi¬ 
vidual  thought.  In  the  realm  of  mind  it  is  not  the  community,  but  the 
individual  man,  that  is  “the  roof  and  crown  of  things.” 

While  I  regret  the  meagre  and  imperfect  way  in  which  I  have  placed 
before  you  these  reflections,  and  hope  that  I  have  not  put  them  forward  in 
too  fanciful  or  exaggerated  a  form,  I  feel  sure  that  as  you  have  kindly 
listened,  you  have  yourselves  largely  supplied  my  deficiencies,  and  that 
I  have  at  least  taken  a  subject  for  this  talk  in  which  you  feel  an  interest. 
Most  of  all  men  those  whose  business  in  life  is  the  training  of  the  young 
are  concerned  with  such  questions  as  I  have  been  discussing. 

The  movement  towards  extension  of  learning  has  been  most  marked  in 
the  field  of  so-called — too  often  mis-called — formal  education,  and  in  its 
rush  and  impetus  mistakes  have  been  made  which  are  beginning  to  be  pretty 
widely  recognized.  It  is  time  to  insist  that  a  solid  foundation  of  reasoning 
power  and  command  of  clear  expression  of  thought  should  be  patiently 
laid  before  specialization  of  study  is  undertaken.  It  is  time  to  protest 
against  the  reversal  of  old  maxims  which  has  given  them  the  modern  form 
of — unon  multum,  sed  multa”  “ omnia  possumus  omnes  ”  It  is  time  to  keep 
steadily  in  view  the  fact  that  ascertained  knowledge  can  be  taught,  but  that 
creative  capacity  cannot,  though  when  it  is  born  in  a  man  it  may  be  fostered. 
It  is  time  to  lay  stress  on  the  difference  between  extension  and  increase  of 
intensity  in  the  acquisition  of  knowledge — both  are  worthy  aims,  but  they 
are  not  the  same.  Nowhere  is  the  American’s  besetting  sin  of  confound¬ 
ing  bigness  with  greatness  more*vicious  than  in  the  failure  to  distinguish 
between  a  big  college  and  a  great  university. 

The  following  sentences  of  the  late  Sir  William  Huggins,  used  by  him 
on  two  different  occasions,  deserve  to  be  well  weighed: 

“Into  the  dry  bones  of  the  present  academic  system  of  reading  for  examination 
must  enter  the  living  breath  of  the  spirit  of  research — that  is  to  say,  of  the  individual 
efforts  of  each  mind,  for  itself  and  in  its  own  way,  to  seek  to  extend  our  knowledge  in 
the  direction  most  suited  to  its  power,  by  means  of  original  observation  and  reason¬ 
ing,  and  aided  by  the  imagination — it  may  be  in  the  field  of  science,  of  history  and  lit¬ 
erature,  or  of  art.” 

“To  become  all  that  we  can  become  as  individuals  is  our  most  glorious  birthright, 
and  only  as  we  realize  it  do  we  become,  at  the  same  time,  of  great  price  to  the 
community.  From  individual  minds  are  born  all  great  discoveries  and  revolutions 
of  thought.  New  ideas  may  be  in  the  air,  and  more  or  less  present  in  many  minds,  but 
it  is  always  an  individual  who  at  last  takes  the  creative  step  and  enriches  mankind 
with  the  living  germ-thought  of  a  new  opinion. 

All  influences,  therefore,  and  especially  all  laws  and  institutions  which  tend  to 
lose  the  individual  in  the  crowd,  and  bring  down  the  exceptional  to  the  level  of  the 
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average,  are  contrary  to  the  irresistible  order  of  nature,  and  can  lead  only  to  disaster 
to  the  individual  and  to  the  State. ’* 

Let  me  add  to  these  words  of  the  late  President  of  the  Royal  Society 
that  above  all  is  it  the  duty  of  University  men  to  see  to  it  that  they  them¬ 
selves  remain  honest  and  worthy  leaders  of  thought,  not  simply  drifting 
with  the  crowd,  or  more  shabbily  still,  egging  it  on  for  the  sake  of  temporary 
popular  acclaim,  but  guiding  it  aright,  repressing  excess,  and  strengthening 
what  is  weakest — upholding  ever  the  truth  that  “  doing  things”  is  good, 
but  that  higher  and  nobler  is  the  care  for  what  sort  of  things  shall  be  done. 


MINUTES  OF  THE  SECTION  OF  MATHEMATICAL  AND 
NATURAL  SCIENCES  OF  THE  PHILOSOPHICAL  SOCIETY 
OF  THE  UNIVERSITY  OF  VIRGINIA 

March  15,  1909 

A  meeting  was  called  to  consider  the  advisability  of  organizing  a  Math¬ 
ematical  and  Natural  Science  Section  of  the  proposed  Philosophical  Society 
of  the  University  of  Virginia. 

Professor  Mallet  was  asked  to  act  as  chairman  of  the  meeting. 

A  general  discussion  of  the  advantages,  and  the  ways  and  means,  re¬ 
sulted  in  the  appointment  of  a  committee  on  organization  consisting  of 
Professors  Echols,  ( Chm .),  Watson  and  J.  M.  Page.  • 

It  was  agreed  to  meet  again  when  called  together  by  this  committee. 

R.  M.  Bird, 
Temporary  Secretary. 


March  20,  1909 

A  meeting  was  held  in  the  Physics  lecture  room  to  consider  the  report 
of  the  committee  on  organization,  appointed  at  the  previous  meeting. 

Professor  Mallet  was  elected  Temporary  Chairman,  and  Professor  Bird, 
Temporary  Secretary. 

Professor  Echols  presented  the  report  of  his  committee.  On  motion 
the  report  was  taken  up  by  paragraph. 

After  a  discussion  and  a  few  changes  the  report  was  adopted  as  follows: 

I.  Resolv ed,  that  the  officers  necessary  to  carry  on  the  business  of  this  section 
shall  be 

1.  A  chairman  of  the  section,  whose  duty  it  shall  be  to  preside  at  the  meetings, 
to  give  notice  of  such  meetings  as  are  called  either  regularly  or  irregularly,  to  encour¬ 
age  the  members  to  present  papers  and  topics  for  discussion  before  the  section. 

The  chairman  shall  be  elected  by  ballot  at  the  first  regular  meeting  of  each  ses¬ 
sion  and  hold  office  during  that  session. 

In  the  absence  of  the  chairman  at  any  meeting  of  the  section,  some  member 
present  shall  be  invited  by  those  present  to  preside  over  that  meeting. 

When  possible,  at  each  meeting  the  chairman  shall  give  notice  of  the  time,  place 
and  topic  of  discussion  of  the  next  meeting. 

2.  A  secretary,  whose  duty  it  shall  be  to  keep  the  minutes  of  the  meetings  and  the 
records  of  the  section.  He  shall  collect  and  preserve  for  the  library  of  the  section, 
copies  of  all  papers  presented,  when  possible  to  secure  them,  and  copies  of  all  matter 
published  by  the  section.  He  shall  send  out  notices  of  meetings  to  be  held,  and  in 
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general  attend  to  any  of  the  duties  usual  for  a  secretary.  In  the  absence  of  the  secre¬ 
tary,  some  member  present  shall,  at  the  request  of  the  chairman,  act  as  secretary  of 
the  meeting.  The  secretary  shall  be  elected  by  ballot  without  nomination. 

3.  An  editorial  committee  of  three  members  of  the  section,  shall  be  elected  by 
ballot  without  nomination,  at  the  first  regular  meeting  of  each  session,  whose  duty 
it  shall  be  to  have  charge  of  the  matter  for  publication,  the  publications  and  the  print¬ 
ing  of  the  same,  for  the  section. 

II.  The  section  shall  hold  a  regular  meeting  each  month  during  the  session,  on 
the  nearest  Monday  to  the  fifteenth  of  the  month,  the  first  meeting  to  be  in  October 
and  the  last  in  May. 

III.  Resolved ,  that  the  Administration  of  the  University  be  requested  to  appro¬ 
priate  the  sum  of  five  hundred  dollars  each  year  for  the  purpose  of  defraying  the  cost 
of  publishing  the  transactions  of  the  section. 

IV.  Resolved,  that  the  publications  of  this  section  shall  consist  of  original  matter 
in  the  mathematical  and  natural  sciences. 

V.  Resolved,  that  the  responsibility  for  the  merit  of  any  paper  presented  for  pub¬ 
lication  shall  rest  on  the  professor  or  professors  in  charge  of  the  school  in  which  the 
topic  discussed  belongs,  and  the  editorial  committee  shall  depend  on  such  professors 
for  voucher  to  that  effect. 

VI.  Resolved,  that  the  faculty  and  other  members  of  the  teaching  staff  of  the 
mathematical  and  natural  sciences  shall  be,  ex  officio,  members  of  the  section.  Stu¬ 
dents  doing  advanced  work  in  the  branches  mentioned,  and  other  persons,  may  be 
elected  to  membership. 

On  motion,  the  Editorial  committee  was  instructed  to  confer  with  the 
corresponding  committees  of  the  other  sections  regarding  the  publication 
of  such  articles  as  shall  be  submitted  from  time  to  time  by  members  of  the 
different  sections,  and  report  back  to  this  section. 

The  following  portions  of  the  report  of  the  Committee  on  Organization 
were  not  adopted,  but  were  referred  to  the  Editorial  committee  for  consider¬ 
ation  and  report  back  to  the  section. 

Resolved,  that  no  attempt  shall  be  made  to  publish  at  regular  intervals,  but  that 
publications  shall  be  determined  on  and  issued  according  as  the  matter  presented  to 
the  section  accumulates  in  sufficient  amount  to  issue  a  brochure,  in  the  judgment  of 
the  editorial  committee. 

Resolved,  that  proof  sheets  and  papers  shall  be  read  jointR  by  the  editorial  com¬ 
mittee  and  the  writer  of  the  paper,  and  that  the  expense  of  any  material  changes  in 
the  proof  by  the  writer  shall  be  paid  by  him. 

An  election  of  officers  resulted  as  follows:  Chairman,  Professor  W.  H. 
Echols;  Secretary ,  Professor  R.  M.  Bird;  Editorial  Committee,  Professors 
A.  H.  Tuttle,  T.  L.  Watson  and  Ormond  Stone. 

The  Chairman  was  instructed  to  confer  with  the  chairmen  of  the  other 
sections  regarding  the  organization  of  a  Philosophical  Society,  composed 
of  members  of  the  several  sections.  R.  M.  Bird, 

Secretary. 


PHILOSOPHICAL  SOCIETY  PROCEEDINGS 


23 


First  Regular  Meeting ,  April  12, 1909 


The  meeting  was  called  to  order  by  Chairman  Echols. 

There  were  no  reports  nor  other  business  presented. 

Professor  Bird  gave  an  account  of  some  studies  he  is  making  on  the 
causes  of  “  contact”  catalytic  action,  making  use  of  magnetic  fields  and 
other  energy  influences  to  bring  about  known  catalytic  reactions;  also 
some  mathematical  calculations  looking  to  the  above,  e.g.,  the  relations  of 
the  atomic  weights  of  the  chemical  elements  to  their  specific  energy  prop¬ 
erties,  and  to  their  order  in  a  consecutive  atomic  weight  series.  These 
results  were  plotted  in  circular  co-ordinates,  and  relations  shown  between 
the  atomic  weights  and  hypothetical  relative  rates  of  vibration  of  the  atoms. 
The  atoms  were  considered  as  possible  aggregations  of  primal  particles  and 
a  tentative  suggestion  was  made  regarding  the  lack  of  chemical  reactivity 
of  the  rare  gases  of  the  atmosphere — a  different  “  order,”  so  to ‘speak,  from 
the  other  known  elements. 

The  paper  was  discussed  by  various  members. 

R.  M.  Bird, 

Secretary. 


May  17,  1909 


Professor  Echols  read  a  report  of  the  committee  on  organization  of  the 
Philosophical  Society,  and  advised  the  section  that  such  organization  was 
effected  on  May  14th,  at  a  meeting  which  took  place  after  the  adjourn¬ 
ment  of  the  General  Faculty. 

Professor  Dunnington  presented  a  paper  entitled  “An  exposition  of 
linear  dimensions.”  It  was  a  graphic  representation  of  the  relation  of  the 
values  of  astronomical  and  other  great  distances  and  dimensions,  and  of 
the  minute  dimensions  of  microscopic  and  ultra-microscopic  objects. 

The  paper  was  discussed  by  Professors  Hoxton  and  Echols,  especially. 

Professor  Tuttle  reported  on  some  investigations  that  he  and  Dr. 
Kepner  are  conducting  regarding  Mitosis  in  Oedogonium.  A  brief  review 
was  given  of  the  work  of  previous  observers  (Strasburger,  Klebahn,  van 
Wisselingh),  and  a  statement  was  made  of  those  facts  which  they  appear 
to  have  overlooked,  or  whose  significance  has  not  been  noted. 

Attention  was  particularly  directed  to  the  change  in  size  and  the  marked 
change  in  form  of  the  dividing  nucleus;  and  to  the  persistence  of  a  distinct 
nuclear  contour  until  a  very  late  stage  in  the  anaphase.  Also,  to  note¬ 
worthy  features  in  the  mode  of  formation  of  the  chromosomes,  and  in  their 
behavior  before,  during  and  after  splitting.  Facts  of  importance  regard- 
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ing  the  formation  and  persistence  of  the  achromatic  figure  were  also  pre¬ 
sented,  with  other  facte  pertaining  to  the  behavior  of  the  daughter  nuclei. 

Professor  Echols  requested  that  members  who  have  agreed  to  present 
papers  give  to  him  in  writing  the  title,  name  and  most  convenient  place  for 
presentation. 

R.  M.  Bird, 

Secretary. 

Regular  Meeting,  November  8,  1909 


The  election  of  officers  was  postponed  until  the  December  meeting. 
The  inclemency  of  the  weather  prevented  the  presence  of  the  chief 
speaker,  so  the  meeting  adjourned  after  an  informal  discussion  of  matters 
in  which  the  section  was  interested. 

R.  M.  Bird, 
Secretary. 


December  13,  1909 


The  election  of  officers  having  been  postponed  from  the  November 
meeting,  this  was  taken  up,  with  the  following  results:  Chairman,  Profes¬ 
sor  W.  H.  Echols;  Secretary,  Professor  R.  M.  Bird;  Editorial  Committee, 
Professors  Tuttle,  Watson  and  Newcomb. 

Professor  Wilson  moved  that  the  Chairman  of  the  Scientific  Section 
serve  as  Vice-president,  for  this  section,  of  the  General  Philosophical  Society. 
Carried. 

Professor  Tuttle  moved  that  authors  of  papers  presented  before  the 
section  shall  hand  to  the  secretary,  for  record,  a  brief  abstract  of  such 
paper  in  each  instance.  Carried. 

Professor  Watson  moved  that  the  Scientific  section  extend  through  the 
president  of  the  Philosophical  Society  an  invitation  to  Mr.  Newell,  Direc¬ 
tor  of  the  U.  S.  Reclamation  Service,  to  give  here  an  illustrated  lecture  on 
the  reclamation  work  of  the  government;  the  time  being  such  as  is  agree¬ 
able  to  Mr.  Newell. 

Mr.  W.  M.  Thornton,  Jr.,  was  proposed  for  membership,  and  elected. 

Professor  Echols  read  a  paper  “On  an  investigation  of  the  maximum 
and  minimum  values  of  a  linear  function  of  the  radial  coordinates  of  a 
point  with  respect  to  a  triangle,”  an  abstract  of  which  is  as  follows: 

The  three  coefficients  of  the  function  being  arbitrary  parameters  could  be  taken 
without  loss  of  generality  as  the  areal  coordinates  of  a  point  in  the  plane.  The  dis¬ 
cussion  included  not  only  the  algebraic  determination  of  the  radial  and  areal  coordi¬ 
nates  of  the  critical  point  and  the  maximum  and  minimum  values  of  the  function  there, 
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but  also  a  complete  mapping  of  the  regions  of  the  plane  containing  the  parametrical 
points  in  which  an  ordinary  maximum  or  minimum  existed  and  on  whose  boundary 
the  functions  took  most  interesting  singular  and  pseudo  maximum  and  minimum 
values.  The  discussion  completely  exhausted  the  problem  for  the  plane  both  geometri¬ 
cally.  A  similar  discussion  of  the  same  problem  for  spaces  of  three  and  N  dimensions 
was  postponed  for  lack  of  time  until  a  future  meeting. 


After  discussion  of  the  paper  by  Professor  Echols  the  section  adjourned. 

R.  M.  Bird, 

Secretary. 


January  10,  1910 


Two  papers  were  read  at  this  meeting.  Professor  Mallet  described 
the  results  of  an  investigation  on  “Chemical  interaction, between  substances 
in  the  solid  state,  ”  and  gave  a  survey  of  the  studies  of  others  along  these 
lines.  An  abstract  of  the  paper  follows: 

Several  recent  papers  on  this  subject,  as  well  as  others  of  earlier  date,  were  noticed, 
and  a  description  given  of  some  experiments  made  by  the  author  during  the  spring 
and  summer  of  1909.  In  these  experiments  potassium  iodide  and  mercuric  chloride 
(or  lead  chloride),  finely  pulverized  and  dried  with  special  precautions,  were  in  sepa¬ 
rate  parcels  sealed  up  in  glass  tubes,  allowed  to  remain  apart  for  a  time,  during  which 
no  action  was  observable,  and  then  mixed  by  shaking,  the  occurrence  of  interaction 
being  then  made  evident  by  change  of  color.  The  conclusion  was  drawn  that  the 
particles  of  the  substances  experimented  on  were,  while  still  in  the  solid  state,  brought 
to  a  considerable  extent  within  their  mutual  reach  so  that  chemical  interaction  took 
place.  Suggestion  was  made  of  the  importance  of  such  action  in  relation  to  geology 
and  engineering. 


Professor  Watson  read  a  portion  of  a  paper  dealing  with  “The  inter¬ 
mediate  (quartz-monzonitic)  character  of  the  Central  and  Southern  Ap¬ 
palachian  granites,  with  a  comparative  study  of  the  granites  of  the  New 
England  and  Western  states”  of  which  the  following  is  an  abstract: 

Investigations  show  the  widespread  development  of  intruded  acid  granular 
rocks  throughout  the  eastern  crystalline  metamorphic  province  from  Alabama  to 
New  England,  inclusive.  This  paper  was  concerned  chiefly  with  the  acid  granular 
rocks  occurring  in  that  portion  of  the  crystalline  province  extending  from  Pennsyl¬ 
vania  southwestward  to  Alabama,  where  the  so-called  granites  constitute  commer¬ 
cially  an  important  quarrying  industry,  amounting  at  present  to  about  20  per  cent 
of  the  total  production  of  the  United  States. 

Chemical  and  microscopical  evidence  was  presented  which  showed  that  the  rocks, 
though  described  as  granites,  are  not  normal  or  true  granites,  but  are  intermediate 
in  composition  between  granite  and  quartz-diorite,  and  are  petrographically  quartz 
monzonites.  The  position  of  the  rocks  in  the  quantitative  classification  of  igneous 
rocks  by  Cross,  Iddings,  Pirsson,  and  Washington  was  computed  and  discussed. 


26 


UNIVERSITY  OF  VIRGINIA 


They  fall  in  class  I,  persalane  (two,  Maryland  1,  and  North  Carolina  1),  class  II, 
dosalane;  in  orders  3,  columbare,  and  4,  brittanare,  predominantly  the  latter,  with 
one  in  order  1,  victorare.  Four  fall  in  rang  1,  peralkalic;  29  in  rang  2,  domalkalic; 
and  5  in  rang  3,  alkalicalcic;  29  in  subrang  3,  sodipotassic;  7  in  subrang  4,  dosodic; 
and  2  between  subrangs  3  and  4.  They  are  dominantly  domalkalic  and  sodipotassic, 
without  a  single  representative  in  the  perpotassic  or  dopotassic  subrangs. 

The  paper  concluded  with  a  comparative  study  of  the  rocks  in  the  central  and 
southern  Appalachians  (Southern)  region  with  those  of  New  England  and  the  West¬ 
ern  United  States.  The  results  were  summarized  in  tabular  form  under  Southern 
granites,  New  England  granites,  and  Western  granites,  with  striking  similarity  shown 
in  the  rocks  of  the  three  sections. 


The  time  did  not  permit  the  completion  of  the  paper,  the  rest  being- 
reserved  for  the  next  meeting. 


R.  M.  Bird, 
Secretary. 


February  14-,  1910 


A  short  paper  was  given  by  Mr.  W.  M.  Thornton,  Jr.,  entitled  “An 
association  of  Enargite,  Covellite  and  Pyrite  from  Ouray  county,  Colorado. ” 

These  three  minerals  were  observed  in  intimate  association  on  a  specimen  from 
the  Genesse  Vanderbilt  mine  in  the  Red  Mountain  district,  Ouray  County,  Colorado. 
An  analysis  of  the  enargite  gave: 

Per  cent 


Cu .  50.82 

Zn .  0.33 

Fe .  trace 

As . : .  17.28 

S .  32.53 


100.96 

An  analysis  of  the  covellite  by  J.  E.  Seabright  gave: 

Per  cent 


Cu .  68.38 

S .  32.51 


100.89 


The  presentation  of  the  paper  was  followed  by  an  interesting  discussion 
of  the  peculiarities  of  this  section. 

A  continuation  of  Professor  Watson’s  paper  which  was  begun  at  the 
January  meeting  then  followed.  There  was  some  discussion  as  to  the  relia¬ 
bility  of  the  method  of  sampling  the  Plutonic  rocks  dealt  with,  bringing 
out  the  point  that  their  distribution  is  not  irregular. 
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Professor  Watson  brought  up  the  question  as  to  a  means  of  dealing  with 
the  conflicting  dates  of  the  meetings  of  the  various  sections  of  the  Philo¬ 
sophical  Society,  as  well  as  the  meetings  of  the  Civic  Club,  and  other  organ¬ 
izations.  Professor  Kepner  moved,  pursuant  to  a  suggestion  by  Professor 
Hough  (then  at  a  meeting  of  the  Medical  section)  that  a  delegate  be  ap¬ 
pointed  to  meet  with  similar  delegates  from  the  other  sections  to  confer 
on  this  matter.  An  amendment  was  offered  by  the  acting  secretary  to  the 
effect  that  President  Mallet  be  requested  to  call  a  meeting  of  the  chair¬ 
men  of  the  sections  for  this  purpose.  The  amendment  being  accepted  by 
Professor  Kepner,  the  motion  carried. 

L.  G.  Hoxton, 
Acting  Secretary. 

March  20,  1910 

Professor  Echols  reported  that  at  a  conference  of  the  Chairmen  of  the 
Sections  it  was  decided  that  the  meeting  of  the  Scientific  section  should  be 
held  hereafter  on  the  third  Monday  of  each  month. 

The  principal  paper  of  the  evening  was  presented  by  Professor  Echols, 
entitled  “The  flow  of  water  in  pipes  and  conduits,  and  the  losses  of  energy 
due  to  its  motion.” 


In  this  paper  the  author  considers  the  losses  of  energy  of  water  flowing  in  pipes, 
conduits,  canals  and  rivers  of  regular  regimen  as  being  due  to  the  interference  of  par¬ 
ticles  striking  the  rough  boundary  and  being  reflected  crosswise  the  current,  thereby 
causing  an  obstruction  to  the  flow  virtually  amounting  to  a  choking  of  the  channel 
of  flow.  He  assumes  artificial  obstructions  such  as  annular  rings  in  pipes  and  sub¬ 
merged  dams  in  open  channels  to  be  arranged  at  equidistant  intervals  of  length  of 
uniform  height  or  thickness,  indefinitely  great  in  number,  to  be  distributed  through¬ 
out  the  length  of  the  conduit.  Under  the  assumption  that  in  passing  from  each  ex¬ 
panded  cross-section  to  a  contiguous  contracted  one  the  energy  which  would  be  gained 
in  a  perfect  fluid  is  wholly  consumed  in  overcoming  the  so-called  fluid  friction,  and 
therefore  the  total  loss  in  the  length  of  the  conduit  is  represented  by  the  sum  of  the 
losses  of  energy  in  passing  from  each  contracted  section  to  the  next  expansion.  From 
this  basis  is  deduced  the  general  expression  for  the  coefficient  of  resistance 


m 


M  + 


X 

rvyq 


1  +  aVa  -\-br 


V  being  the  velocity  in  feet  per  second  and  r  the  hydraulic  mean  radius.  Some  twelve 
hundred  experiments  were  used  for  determining  the  constants,  resulting  in  the  final 
value 


1+  .08U+  V8r 


m 
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A  classification  table  of  twenty  classes  of  conduits  according  to  roughness  of 
surface  was  designed  and  corresponding  values  of  n  and  X  determined.  A  table  of 
1085  experimental  values  are  given  in  which  the  observed  and  computed  values  of 
and  also  coefficients  C  of  velocity  compared.* 


Several  members  took  part  in  a  discussion  of  the  problems  of  a  physical, 
chemical  and  engineering  nature  which  were  suggested  by  the  paper. 

Professor  Hoxton  exhibited  a  device  for  showing  the  transmission  of 
sound  in  a  partial  vacuum. 

R.  M.  Bird, 
Secretary. 


April  18,  1910 


Mr.  Ralph  E.  Wilson  gave  an  abstract  of  a  dissertation  which  he  will 
present  to  this  University  along  with  his  application  for  the  Doctor  of 
Philosophy  degree.  It  was  entitled  “The  new  position  in  the  stars  in  the 
Huyghenian  region  of  the  Great  Nebula  in  Orion.” 

The  speaker  was  questioned  at  considerable  length  regarding  a  number 
of  points  suggested  in  the  paper. 

R.  M.  Bird, 

Secretary. 


*  Advantage  is  taken  of  this  opportunity  of  recording  the  following  errata  in  the 

published  paper.  Equation  (30),  §8,  p.  137  should  read 

1  +  aV  +  brfi 

V=  — - 2 g  Jr 2. 

X  +  /xr  V 

Putting  a  =  .08,  b  =  2.82,  p  =  .5;  and  for  glass  tubes  X  =  .00004,  n  =  .012,  (see 
Table  6,  Class  3),  equation  (31)  should  read 


V  =  16  209  000  r2 


1  +V8r  +  .08  V 
1  +300  rV 


J. 


This  gives  when  r  —  .00025, 


V  =  .8665  r2 


1  +  .0767  V 
1  +  .075  V  J 


In  equation  (32)  for  L  read  1. 

In  Table  VI,  p.  183,  for  the  values  of  p 

for  90.04  read  80.2 
for  70.46  read  70.38 
for  62.98  read  61.55. 

For  the  values  of  q  read 

for  0.00033  read  0.0033 
for  0.00023  read  0.0023 
for  0.000193  read  0.00193 
for  0.000167  read  0.00167 
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May  16,  1910 

It  was  moved  that  the  Editorial  Committee  consider  the  question 
whether  or  not  papers  that  have  been  published  by  the  members  in  current 
journals  may  also  appear  in  the  publications  of  this  section;  this  committee 
to  report  at  the  next  meeting  of  the  section,  and  the  action  of  the  section 
to  be  referred  to  the  Publication  Committee  for  final  action. 

The  paper  of  the  evening  was  presented  by  Mr.  D.  V.  Guthrie,  it  being 
the  results  of  an  investigation  of  the  “Absorption  Spectra  in  the  Ultra¬ 
violet,”  an  abstract  of  which  is  as  follows: 

The  absorption  spectra,  principally  in  the  ultra-violet,  of  several  metallic  vapors 
were  investigated  by  enclosing  the  metals  to  be  studied  in  exhausted  quartz  bulbs, 
which  were  heated  to  a  high  temperature,  and  sending  the  li-ght  of  the  cadmium  sparks 
through  them.  In  the  case  of  cadmium,  absorption  bands  at  2288  and  326  were  noted, 
the  former  being  much  the  more  prominent.  The  manner  of  broadening  of  these 
bands  with  increasing  vapor  density  was  also  studied.  When  the  vapor  was  pure  the 
band  at  2288  broadened  symmetrically,  but  the  addition  of  mercury  caused  it  to 
broaden  very  much  more  on  the  less  refrangible  side.  Thallium  vapor  showed  lines 
at  2380,  2530,  3092,  and  3230.  In  the  presence  of  a  large  amount  of  mercury  vapor  all 
these  lines  except  the  first  disappear  and  others  appear,  among  which  are  bands  at 
2580,  2768,  and  3776.  No  absorption  bands  were  found  for  lead,  tin,  zinc,  and  bis¬ 
muth  at  the  temperature  which  could  be  attained  in  the  present  work. 

After  the  discussion  of  Dr.  Guthrie’s  paper,  two  Wehneth  vacuum 
tubes  were  shown  by  Professor  Hoxton.  In  these  the  cathode  fall  of  po¬ 
tential,  which,  in  ordinary  tubes  is  so  great  as  to  require  the  high  voltages 
of  an  induction  coil,  is  obviated  to  such  an  extent  that  the  tubes  can  be 
operated  on  a  110  volt  circuit.  This  is  accomplished  by  a  deposit  of  lime 
on  the  cathode,  which  is  heated  by  an  auxiliary  current. 

The  velocity  of  the  negative  ions  in  these  tubes  is  thus  reduced  to  so 
low  a  value  that  the  deflection  of  the  cathode  rays  by  the  magnetic  and 
electric  fields  is  rendered  very  striking.  The  path  of  the  rays  were  given 
a  well  nigh  complete  turn  on  a  circle  and  several  turns  on  a  helix.  The 
deflection  by  the  electric  field  was  also  conspicuous. 


L.  G.  Hoxton, 
Acting  Secretary. 

November  21,  1910 

The  October  meeting  having  conflicted  with  a  called  meeting  of  the  Gen¬ 
eral  Faculty,  this  was  the  first  regular  meeting  of  the  Section. 

The  election  of  officers  for  1910-11  resulted  as  follows:  Prof.  Echols 
declined  to  be  a  candidate  for  reelection:  Chairman,  Professor  T.  L.  Wat- 
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son;  Secretary,  Professor  R.  M.  Bird;  Publication  Committee,  Professor 
Kepner,  Chairman,  Professor  Echols,  Professor  Hoxton. 

Professor  Echols  gave  notice  of  the  publication  of  the  proceedings  of 
the  sections  in  the  near  future. 

Professor  Mallet  suggested  that  the  chairman  of  the  Publication  Com¬ 
mittee  of  the  General  Society  call  together  that  committee,  and  have  pres¬ 
ent  the  secretaries  of  the  sections,  to  decide  on  the  form  in  which  the  Pro¬ 
ceedings  shall  be  published,  and  that  the  secretaries  furnish  the  copy  for 
such.  Professor  Tuttle  announced  that  the  committee  would  meet  for 
this  purpose  in  a  few  days. 

Professor  Kepner  presented  a  paper  entitled  “Phases  in  the  life  history 
of  Monocystis.” 

This  was  illustrated  by  slides  and  drawings  showing  the  four  stages, 
etc.  The  following  is  an  abstract.  The  paper  was  discussed  at  consider¬ 
able  length. 

In  the  species  of  Allolobophora  commonly  found  upon  the  University  grounds 
a  species  of  Monocystis  is  frequently  found.  These  parasites  infect  the  sperm-sacs 
of  the  earthworms.  The  youngest  stage  of  the  sporont  lies  in  a  spherical  cell  at  the 
center  of  a  “ sperm-morula.”  These  grow  at  the  expense  of  the  surrounding  sperm- 
cells  until  eventually  each  sporont  becomes  a  spheroidal  cell  with  a  diameter  of  about 
50  microns.  These  mature  sporonts  lie  free  within  the  sperm-sac.  Each  sporont  has 
a  spheroidal  reticular  nucleus,  with  a  large  spherical  nucleolus  and  an  alveolar  cyto¬ 
plasm. 

The  phases  in  the  conjugation  of  such  sporonts  and  the  resulting  gametes,  zy¬ 
gotes  and  spores  are  similar  to  the  same  phases  described  by  Cuenot  for  Monocystis. 

Cuenot  and  Minchin  in  their  review  of  the  literature  concerned  with  the  life 
history  of  Monocystis  do  not  record  the  presence  of  empty  spore-cases  within  the 
sperm-sac  of  the  host.  The  preparations  in  this  laboratory  show  many  conjugation 
cysts  in  which  the  spore-cases  are  empty.  About  the  cysts  containing  empty  spore- 
cases  chlorogogue  tissue  has  crowded,  as  though  this  tissue  were  disposing  of  the  re¬ 
mains  of  cysts  and  the  empty  spore-cases. 

These  facts  suggest  that  the  spores  leave  the  body  of  the  host  naked.  Naked 
spores  could  best  be  cared  for  within  the  sperm  fluid;  so  the  infection  of  other  earth¬ 
worms  may  take  place  within  the  cocoon.  Infection  within  the  cocoon  has  been  sug¬ 
gested  by  others  but  the  suggestion  had  been  abandoned  because  of  the  failure  to 
find  spore-cases  within  the  cocoons.  The  empty  spore-cases  surrounded  by  chloro¬ 
gogue  tissue  in  the  sperm-sacs  of  the  specimens  in  this  laboratory  show  that  the  spore- 
cases  do  not  necessarily  leave  the  body  of  the  host  with  the  spores. 

The  secretary  called  the  attention  of  the  members  to  the  by-law  pro¬ 
viding  that  abstracts  of  papers  shall  be  handed  to  the  secretary,  and  re¬ 
quested  that  several  missing  abstracts  be  given  to  him. 

Professor  Echols  announced  that  three  of  the  brochures  have  been 
printed,  and  page  proofs  of  the  rest  of  the  publications  are  in  hand.  These 
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brochures  will  be  turned  over  to  the  Distributing  Committee  as  soon  as 
this  committee  is  appointed.  R.  M.  Bird, 

Secretary. 


December  18,  1910 


The  regular  December  meeting  was  not  held  on  account  of  the  exami¬ 
nations  for  the  fall  term,  which  were  being  held  at  the  time. 

R.  M.  Bird, 

,  Secretary. 


January  16,  1911 


The  paper  of  the  evening  was  given  by  Dr.  J.  S.  Grasty,  entitled  “The 
Cambrian  iron  ores  of  Eastern  Alabama.”  An  abstract  follows: 


The  Cambrian  areas  of  Eastern  Alabama  are  best  developed  in  Talladega  and 
Shelby  Counties.  The  Gray  Cambrian  areas  of  economic  importance  are  confined  to 
the  former  while  the  occurrence  of  Red  Cambrian  areas  are  situated  in  the  latter. 
Both  of  these  districts  are  within  a  distance  of  40  miles  of  Birmingham  (Ala.). 

The  Cambrian  areas  of  Talladega  County  outcrop  in  beds  of  varying  thickness, 
ranging  from  3  to  20  feet  on  the  flanks  and  near  the  crests  of  a  series  of  low  mountains 
and  connecting  ridges  extending  from  Winterboro  on  the  north  to  Oldfield  on  the 
south;  and  though  these  beds  may  be  traced  westward  to  the  Kahatchee  and  Katala 
mountains,  yet  it  is  only  between  Winterboro  and  Oldfield  that  they  possess  any  com¬ 
mercial  value.  Between  these  points  numerous  analyses  show  that  the  iron  content 
ranges  from  45  to  55,  and  in  consequence,  considering  the  tonnage  of  over  100,000,000 
tons,  it  is  already  the  richest  large  iron  occurrence  in  the  South. 

The  Red  Cambrian  areas  of  eastern  Alabama  outcrop  on  Columbiana  Mountain 
near  the  county  seat  of  Shelby.  Like  the  Gray  Cambrian  areas  of  Talladega  the  red 
areas  of  Shelby  County  occur  in  the  Weisur,  the  basal  formation,  in  Alabama,  of  the 
Cambrian,  having  been  brought  to  the  surface  by  dynamic  forces  producing  thrust 
faulting.  Owing  to  the  resistant  character  of  the  thick  beds  of  Quartzite  which  also 
occur  in  this  formation  its  topographic  position  is  more  elevated  than  that  of  the 
younger  formation  with  which  it  is  in  faulted  contact. 

The  Red  Cambrian  areas  of  Shelby,  ranging  from  45  to  48  per  cent  metallic  iron, 
are  more  constant  in  composition  than  their  kindred  areas  of  the  same  age  in  Talla¬ 
dega.  Both  are  hematites  and  both  more  or  less  siliceous,  but  even  with  their  con¬ 
tent  of  insoluble  matter  they  are  of  better  grade  than  the  general  run  of  brown  areas 
which  constitute  so  important  a  part  of  the  furnace  burden  of  most  of  the  Alabama 
furnaces.  It  is  on  this  account  and  because  of  their  susceptibility  for  use  as  a  sub¬ 
stitute  for  brown  ore,  which  each  year  is  becoming  scarcer  and  more  expensive,  that 
the  exploitation  of  the  Cambrian  areas  of  Eastern  Alabama  is  of  such  great  impor¬ 
tance  to  the  iron  industry  of  the  South. 

Mr.  Stone  gave  a  brief  report  of  the  steps  that  have  been  taken  by  the 
committee  to  distribute  the  publications  of  the  society. 

L.  G.  Hoxton, 
Acting  Secretary. 
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February  20,  1911 

At  the  request  of  a  member  Professor  Tuttle  reported  what  had  been 
done  by  the  committee  on  distribution  of  publications;  and  Professor  Ech¬ 
ols  reported  that  the  brochures  were  ready  to  be  sent  out. 

A  paper  was  read  by  Professor  Kastle  entitled  “The  production  of 
light  by  living  things.”  “Living  lamps”  were  exhibited,  which  had  been 
prepared  and  brought  from  Washington  by  Mr.  McDonald,  a  coworker 
with  Professor  Kastle  in  the  investigation.  There  was  exhibited  also  lum¬ 
inous  material  that  had  been  obtained  from  the  fire-fly. 


A  second  paper  was  presented  by  Dr.  Kepner  entitled,  “Nematocysts 
of  Microstoma.”  Numerous  drawings  were  exhibited  to  illustrate  the  struc¬ 
ture  of  the  organisms  and  the  passage  of  the  adapted  portions  of  one  through 
the  body  of  the  other.  The  paper  was  discussed  by  Professors  Marshall, 
Tuttle,  Jordan  and  others.  The  following  is  an  abstract: 


The  nematocysts  of  Microstoma  are  derived  from  Hydra  upon  which  it  feeds. 
These  ingested  nematocysts  are  delivered  to  the  mesoderm  by  the  endoderm  of  the 
flatworm.  Within  the  mesoderm  an  amoeboid  cell  takes  charge  of  each  nematocyst 
and  as  it  is  transported  to  the  surface  orients  it  so  that  the  “  sting-thread”  has  its 
discharging  pole  directed  towards  the  exterior  of  the  animal.  This  Microstoma  has 
come  to  use  the  nematocysts  of  its  prey  as  do  the  Aeolids  use  the  nematocysts  of  their 
prey. 

R.  M.  Bird, 
Secretary. 


March  19,  1911 


A  motion  by  Professor  Echols:  That  members  who  offer  formal  papers 
shall  furnish  to  the  chairman  of  the  section,  before  the  paper  is  announced, 
the  title  and  an  abstract  of  the  paper.  Carried. 

Professor  Stone  reported  that  his  committee  had  decided  that  300 
copies  of  the  brochures  should  be  distributed  on  a  general  list  by  the  com¬ 
mittee,  and  300  more  on  individual  lists,  or  in  addressed  envelopes,  to  be 
furnished  by  the  writers.  Sixty  dollars  was  allowed  by  the  committee  to 
defray  the  expense  of  such  distribution. 

The  paper  of  the  evening  was  presented  by  Mr.  C.  P.  Olivier.  This 
was  from  the  report  of  an  investigation  of  Meteors,  which  will  be  offered 
as  a  thesis  for  the  Doctor  of  Philosophy  degree,  from  this  University.  It 
was  the  results  obtained  through  observations  made  here  and  at  the  Lick 
observatory  during  the  past  twelve  years.  The  paper  was  discussed  by 
Professors  Hoxton,  Stone  and  Echols.  An  abstract  follows: 
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175  Parabolic  Orbits  and  Other  Results  Deduced  from  Over  6200  Meteors 


A  short  account  of  the  methods  and  plan  of  the  work  was  given.  The  question 
of  stationary  radiation  was  studied  from  two  standpoints  and  its  actual  existence 
not  confirmed.  The  Orionids  were  particularly  observed  in  this  connection  and  no 
stationary  radiant  found  for  them. 

The  Aquarids  were  shown  to  move  in  nearly  the  same  orbit  as  Halley’s  Comet 
and  their  connection  proved. 

It  was  proved  that  increase  of  clearness  in  atmosphere  made  the  maximum  num¬ 
ber  of  meteors  fall  into  the  next  fainter  magnitudes.  Conspicuous  showers  and  some 
examples  of  peculiar  meteors  were  briefly  discussed. 

R.  M.  Bird, 
Secretary. 


April  17,  1911 


The  April  meeting  was  held  in  the  Biological  Lecture  Room. 

Mr.  Stephen  Taber  read  a  paper  on  “The  mechanics  of  the  California 
earthquake  of  April  18th,  1906.”  It  was  extensively  illustrated  with  lan¬ 
tern  slides,  maps,  etc.  The  following  is  an  abstract: 

The  general  relations  of  the  San  Andreas  Rift  to  the  geological  structure  of  Cali¬ 
fornia  and  to  the  larger  structural  lines  of  the  North  American  continent  were  briefly 
mentioned  and  its  controlling  influence  on  topography  illustrated  by  topographic 
maps  and  photographs. 

The  displacement  that  took  place  along  the  northern  portion  of  this  fault-line 
and  which  was  the  direct  cause  of  the  great  earthquake  of  April  18, 1906,  was  discussed 
and  the  appearance  of  the  fault-trace  described.  The  character  of  the  vibrations  in 
the  megaseismic  district,  as  shown  by  their  effects  on  buildings  and  by  the  displace¬ 
ment  of  solids  and  liquids,  was  considered  in  detail  and  a  hypothesis  advanced  to 
explain  the  greater  intensity  of  shock,  measured  in  terms  of  acceleration,  in  alluvial 
ground.  Near  the  fault  the  principal  direction  of  motion  appears  to  have  been  par¬ 
allel  to  it,  while  at  a  distance  it  was  at  right  angles. 

It  was  explained  how  a  single  wave  vibration  could  cause  the  permanent  displace¬ 
ment  of  bodies  resting  on  a  plane  in  three  different  ways.  (1)  The  body  might  be 
translated  in  the  direction  of  wave  propagation  if  the  coefficient  of  friction  were  great 
or  in  the  opposite  direction  if  the  coefficient  of  friction  was  small.  (2)  The  body 
might  be  rotated  if  the  center  of  friction  did  not  lie  in  a  vertical  plane  through  the 
center  of  gravity  and  in  the  direction  of  the  motion.  (3)  The  body  might  be  over¬ 
turned  if  the  center  of  gravity  was  sufficiently  high  above  the  base,  the  direction  of 
falling  being  largely  controlled  by  the  shape  of  the  base  and  its  orientation  relative 
to  the  direction  of  motion. 

In  conclusion  it  was  shown  that  the  sudden  relative  displacement  of  opposite 
sides  of  the  fault-line  resulted  from  elastic  strains  which  had  been  gradually  accumu¬ 
lating  through  a  long  period  of  time,  and  the  theories  which  have  been  advanced  to 
explain  this  phenomenon  were  mentioned.  The  paper  was  illustrated  by  means  of 
maps,  photographs  and  sketches. 

R.  M.  Bird, 

Secretary. 
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May  22,  1911 

The  regular  monthly  meeting  of  the  section  met  in  the  Physics  lecture 
room  on  this  date,  instead  of  on  the  17th,  because  of  a  conflict  with  another 
meeting  in  which  members  were  interested. 

Professor  Watson  asked  about  the  address  which  Mr.  Newell,  of  the 
Irrigation  Commission,  was  to  deliver  before  the  Philosophical  Society. 
Professor  Tuttle  reported  that  circumstances  had  prevented  his  coming 
this  spring,  as  was  intended,  but  the  request  would  be  renewed  next  fall 
and  the  probability  is  that  Mr.  Newell  would  be  able  to  come  then. 

The  regular  paper  of  the  evening  was  given  by  Professor  Hoxton,  who 
discussed  “The  Free  Expansion  of  Gases”  and  reported  on  an  investigation 
which  he  is  carrying  on  in  this  subject. 

This  paper  was  taken  up  chiefly  with  an  account  of  some  preliminary  experi¬ 
mental  work  by  the  author  on  the  expansion  of  gases  through  a  porous  plug — the  well 
known  “porous  plug  experiment”  of  Joule  and  Thomson  (Kelvin) — not  a  true  free 
expansion  experiment  but  closely  related  thereto.  The  account  concerned  an  early 
form  of  apparatus  with  its  defects  and  an  improved  form  with  the  methods,  original 
and  otherwise,  of  overcoming  these  defects. 

By  way  of  introduction  there  was  given  a  brief  historical  summary  of  previous 
work  in  this  line  brought  down  to  date,  a  few  fundamental  definitions  in  thermody¬ 
namics,  and  an  explanation  that  scientific  interest  centers  around  two  points  chiefly, 
viz:  (1)  A  gain  in  our  knowledge  of  the  definite  but  small  intrinsic  energy  of  gases. 
(2)  A  feasible  method  of  attaining  the  absolute  thermodynamic  scale  of  temperatures. 

In  the  present  instance  the  work  was  undertaken  for  the  purpose  of  extending 
the  range  of  the  work  of  others  and  of  attaining,  by  the  use  of  the  delicate  modern 
methods  of  platinum  resistance  thermometry,  what  is  more  desirable,  a  higher  degree 
of  precision  than  hitherto  attained. 

R.  M.  Bird, 
Secretary . 
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At  the  regular  meeting  on  January  9,  1911,  the  following  officers  were 
elected  for  the  ensuing  year:  President,  Dr.  R.  H.  Whitehead;  Secretary- 
Treasurer,  Dr.  H.  E.  Jordan;  Editorial  Board,  Dr.  Theodore  Hough,  Dr. 
J.  C.  Flippin,  and  the  Secretary-Treasurer,  ex-officio. 

At  this  meeting  Dr.  S.  H.  Watts  read  a  paper  on  “Two  cases  of  intus¬ 
susception  in  the  adult;  One  due  to  multiple  adenomata  of  the  intestine, 
the  other  to  a  sarcoma  of  the  caecum :  with  a  discussion  of  adenomata  of 
the  intestine.”  This  paper  will  appear  in  the  Annals  of  Surgery.  Dr.  W. 
H.  Goodwin  made  a  report  of  a  paper  by  L.  G.  Rowntree  and  J.  T.  Geraghty 
on  “An  experimental  and  clinical'  study  of  the  functional  activity  of  the 
kidneys  by  means  of  phenolsulphonephthalein  (. Journal  of  Pharmacology 
and  Experimental  Therapeutics,  July,  1910).  Dr.  H.  E.  Jordan  read  by  title 
a  paper  on  “A  comparative  microscopic  study  of  the  melanin  content  of 
pigmented  skins,  with  special  reference  to  the  question  of  color  inheritance 
in  mulattoes.”  This  paper  will  appear  in  the  July  number  of  The  American 
Naturalist.  A  second  paper  on  “The  inheritance  of  lefthandedness” 
(. American  Breeders  Magazine,  vol.  2,  no.  1)  was  also  read  by  title  by  Dr. 
H.  E.  Jordan. 

At  the  meeting  of  January  24,  Dr.  R.  H.  Whitehead  and  J.  A.  Waddell 
presented  a  paper  on  “The  Early  Development  of  the  Mammalian  Ster¬ 
num.”  This  will  appear  complete  in  the  American  Journal  of  Anatomy. 
The  following  abstract  summarizes  their  findings. 

After  reviewing  the  literature  of  the  subject  and  showing  that  previous  investi¬ 
gators  have  not  studied  sufficiently  early  stages  to  justify  their  conclusions,  the 
authors  report  their  findings  in  embryos  of  pig,  cat,  and  man.  They  conclude  that 
the  mammalian  sternum  is  developed  from  three  anlagen,  two  lateral  and  a  median. 
The  first  to  arise  are  the  two  lateral  portions,  or  sternal  bands,  which  appear  one  on 
each  side  of  the  body-wall  as  a  longitudinal  blastema  in  the  mesenchyme  dorsal  to 
the  junction  of  the  axilla  with  the  lateral  wall  of  the  thorax,  ventral  to  the  tips  of  the 
ribs.  The  ventral  extremities  of  a  certain  number  of  the  ribs  soon  reach  this  blas¬ 
tema  and  fuse  with  it.  A  little  later,  as  the  heart  sinks  into  the  thorax,  the  third, 
or  median,  anlage  makes  its  appearance  as  a  bridge  of  cells  connecting  the  anterior 
extremities  of  the  two  lateral  anlagen.  This  median  anlage  arises  independently  of 
the  clavicles,  though  the  latter  soon  fuse  with  it.  ft  is  probably  the  homologue  of 
the  prosternum  of  the  Monotremes. 
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Dr.  H.  E.  Jordan  presented  the  results  of  an  investigation  on  anaphy¬ 
laxis  done  in  collaboration  with  Dr.  W.  H.  Schultz  of  the  Hygienic  Labor¬ 
atory,  Washington,  D.  C.  The  complete  paper  appears  under  the  title 
11 A  microscopic  study  of  the  anaphylactic  lung  of  the  guinea  pig  and  mouse’ ’ 
in  the  March  issue  of  the  Journal  of  Pharmacology  and  Experimental  Thera¬ 
peutics.  A  summary  of  results  follows: 

1.  The  cause  of  sudden  anaphylactic  death  in  guinea-pigs  is  asphyxia,  caused  by 
occlusion  of  the  secondary  or  tertiary  bronchi.  This  occlusion  is  a  result  of  the  fold¬ 
ing  and  dove-tailing  of  the  mucous  membrane  brought  about  by  tonic  contraction  of 
the  smooth  muscle  of  the  larger  bronchi. 

2.  The  lumina  of  the  tertiary  and  smaller  bronchi  may  be  reduced  but  this  simply 
lessens  the  respiratory  volume  by  increasing  the  resistance  to  the  air.  The  walls  of 
the  smaller  bronchi  being  relatively  poor  in  mucous  membrane,  occlusion  is  less  apt 
to  occur. 

3.  The  alveolae,  their  ducts  and  the  bronchioles,  are  not  only  open,  but  distended, 
in  the  anaphylactic  lung  so  that  the  whole  long  volume  is  so  increased  as  to  fill  the 
chest  cavity. 

4.  (Edema  is  present  in  anaphylactic  lungs  in  the  region  of  the  bronchial  tree. 

5.  Sensitized  white  mice  show  many  anaphylactic  symptoms  observed  in  guinea- 
pigs;  increased  irritability  of  the  skin,  urination,  and  defecation,  low  temperature, 
low  blood  pressure,  marked  changes  in  respiration,  lesions  in  the  ears  and  skin,  and 
even  collapse  and  death;  but  death  never  occurs  from  asphyxia.  The  right  heart  of 
recently  dead  animals  is  gorged  with  blood  as  is  that  of  guinea-pigs,  but  the  lungs  are 
collapsed  as  in  asphyxiated  normal  mice. 

6.  The  respiratory  changes  in  many  respects  resemble  those  observed  in  guinea- 
pigs  nearly  dying  from  anaphylactic  shock.  The  forced  breathing  can  readily  be 
accounted  for  by  the  resistance  offered  by  the  partially  constricted  bronchi  due  to 
contraction  of  the  smooth  muscle  in  their  walls.  The  lumina,  however,  remain  open 
because  there  is  not  sufficient  mucous  membrane  present,  relative  to  calibre  of  tube 
and  amount  of  muscle,  to  cause  the  folding  observed  in  guinea-pigs. 

7.  Since  the  pulmonary  veins  are  filled  with  blood  and  the  pulmonary  arteries 
empty  (the  right  heart  being  full)  the  peculiar  arrangement  of  the  muscle  bands  in 
the  arteries  of  guinea-pigs  probably  constrict  and  force  the  blood  into  the  less  resist¬ 
ing  structures  and  perhaps  play  an  important  part  in  hindering  the  proper  pulmonary 
circulation. 

8.  The  bronchi  of  the  lungs  of  mice,  cats,  and  man  (probably  also  of  dogs  and 
rabbits)  are  in  comparison  with  the  homologous  structures  of  the  guinea-pig’s  lung, 
relatively  poor  in  mucous  membrane.  This  probably  accounts  for  the  almost  com¬ 
plete  absence  of  death  from  asphyxia.  The  occasional  sudden  death  from  serum  in 
man  is  perhaps  due  to  abnormal  development  or  condition  of  the  mucous  membrane 
and  smooth  muscle  which  latter  is  hyperirritable;  the  same  applies  to  the  lungs  of 
asthmatics.  The  forced  respiration  observed  in  all  of  these  animals,  however,  is 
due  mostly  to  the  decreased  size  of  the  lumina  of  the  bronchi  caused  by  the  contrac¬ 
tion  of  the  smooth  muscle  in  their  walls  in  response  to  the  stimulating  action  of  the 
injected  serum. 
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At  the  meeting  of  February  13  the  Section  was  favored  with  a  talk  on 
“The  histologic  structure  of  the  closing  muscle  of  the  molluscs/7  by  Pro¬ 
fessor  Ulric  Dahlgren  of  Princeton  University.  Dr.  W.  Thalheimer  gave  a 
discussion  of  “Blood  culture  procedure/7  and  Mr.  H.  S.  Woodberry  read 
a  “Report  of  several  cases  of  Hodgkin’s  disease.77 

On  February  27,  Dr.  H.  T.  Marshall  spoke  to  the  Section  on  a  “Review 
of  the  recent  anatomical,  clinical,  and  pathological  work  upon  the  heart.77 
Dr.  Theodore  Hough  gave  reports  of  the  following  papers:  1.  Erlanger, 
“Observations  on  auricular  strips  of  the  cat’s  heart,”  Am.  Jour.  Phys., 
27 :  2.  Cathcart  and  Taylor,  “Effects  of  phloridzin  glycosuria  on  the  influ¬ 
ence  of  carbohydrate  and  fat  upon  protein  metabolism,”  Jour,  of  Phys., 
41.  Dr.  Hough  gave  also  a  demonstration  of  a  new  counter  of  minute 
volumes  for  the  aeroplethysmograph. 

At  the  meeting  of  March  28,  Dr.  J.  S.  Davis  spoke  on  “Black  water 
fever  (Haemoglobinuria) ;”  and  Dr.  J.  C.  Flippin  reviewed  the  recent  lit¬ 
erature  on  acidosis,  the  Cammidge  reaction,  and  antiformin. 

On  April  10,  Dr.  J.  W.  Mallet  gave  a  report  of  the  case  of  the  Govern¬ 
ment  versus  the  Coca  Cola  Company  as  bearing  on  the  physiological  action 
of  caffeine.  Dr.  W.  H.  Goodwin  followed  with  a  “Report  of  ten  cases  of 
ectopic  pregnancy  from  the  University  Hospital.” 

On  April  25,  Dr.  S.  H.  Watts  gave  a  “Report  of  three  cases  of  corio- 
epithelioma;”  and  Dr.  Theodore  Hough  reported  on  the  following  articles. 
(1)  H.  Winterstein:  “Die  anatomatische  Tatigkeit  der  Atemzemtren,” 
Pfliiger’s  Archiv,  138,  p.  159.  (2)  Joseph  Bancroft:  “The  effect  of  alti¬ 

tude  on  the  dissociation  curve  of  blood,”  Journal  of  Physiology,  42,  p. 
44.  (3)  H.  Winterstein:  “Die  Regulierung  der  Atmung  durch  das  Blut,” 

Pflitger’s  Archiv,  138,  p.  167. 

The  last  paper  reduces  the  action  of  oxygen  deficiency  and  of  carbon- 
dioxid  excess  to  the  single  action  of  the  concentration  of  H-ions  upon  the 
irritability  of  the  automatic  respiratory  center.  The  first  paper  establishes 
the  automatism  of  this  center  by  excluding  all  possible  rhythmic  afferent 
stimulation  from  movement  or  contracting  respiratory  muscles.  The 
second  paper  brings  out  some  new  facts  which  are  in  harmony  with  the 
theoretical  conclusions  of  the  other  two  papers,  especially  those  of  the  third. 

At  the  meeting  of  May  8,  Dr.  R.  H.  Whitehead  presented  an  abstract 
of  a  paper  by  Faure-Fremiet,  A.  Mayer,  and  G.  Schaeffer  on  “Sur  la  micro- 
chimie  des  corps  gras;  application  a  l’etude  des  mitochondries,”  Archives 
d’Anatomie  Microscopique,  12  :  1.  Dr.  H.  E.  Jordan  discussed  “Mito¬ 
chondria”  and  reported  the  results  of  the  following  papers:  (1)  Oscar 
Schultze:  “Ueber  die  Genese  der  Granula  in  den  Druesenzellen,”  Anal. 
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Am.,  38  :  10  and  11.  (2)  J.  Duesberg:  “Nouvelles  recherches  sue  l’ap- 

pareil  mitochondrial  des  cellules  seminales,”  Arch.  f.  Zell}.,  6  :1.  (3) 

F.  Meves:  “Ueber  die  Beteiligung  der  Plastochondrien  an  der  Befrucht- 
ung  des  Eies  von  Ascaris  megalocephala,”  Arch.  f.  mikr.  anat.  u.  Entwkl., 
76:4. 

H.  E.  Jordan  read  by  title  also  a  paper  on  “The  microscopic  anatomy 
of  the  epiphysis  of  the  opossum.”  The  paper  will  appear  in  the  Anatom¬ 
ical  Record. 

At  the  final  meeting  of  the  year,  on  May  23,  Professor  A.  H.  Tuttle 
gave  an  abstract  of  Professor  J.  Arthur  Thomson’s  presidential  address, 
“The  determination  of  sex,”  before  the  Royal  Microscopical  Society. 
Journal  of  Royal  Micr.  Society.  April,  1911. 


MINUTES  OF  MEETING  OF  THE  PHILOSOPHICAL  SOCIETY 
OF  THE  UNIVERSITY  OF  VIRGINIA  ON  OCTOBER  11, 

1910 

The  second  annual  general  meeting  of  the  Philosophical  Society  of  the 
University  of  Virginia  was  held  in  the  Auditorium  of  Madison  Hall  on  the 
evening  of  October  11,  1910,  at  eight  o’clock,  Dr.  John  W.  Mallet  presiding. 
The  following  named  gentlemen  were  present :  Messrs.  Mallet,  Humphreys, 
Tuttle,  Thornton,  Lambeth,  Kent,  Echols,  Page,  J.  W.,  Dabney,  LeFevre, 
Hough,  Faulkner,  Payne,  Dunnington,  Forrest,  Davis,  Stone,  0.,  Watson, 
Watts,  Dobin,  Kepner,  Hoxton,  Guthrie,  Hancock,  Taber,  Jordan,  Goodwin, 
Thalheimer,  Kastle,  Newcomb,  and  Goodwin. 

The  chair  appointed  a  Committee,  consisting  of  Messrs.  Echols,  Kent, 
and  Davis,  to  make  nominations  for  the  office  of  President  of  the  Society 
for  the  collegiate  year  1910-1911.  The  Committee  nominated  Albert  H. 
Tuttle  for  this  office  and  on  motion  of  Mr.  Thornton  the  nomination  of  the 
Committee  was  accepted  and  Professor  Tuttle  unanimously  elected  Presi¬ 
dent  of  the  Society. 

On  motion  of  the  Secretary,  Mr.  Barton  Palmer  was  elected  to  mem¬ 
bership  in  the  Society. 

On  motion  of  Professor  Tuttle  the  Secretary  was  authorized  to  have 
made  a  suitable  book  for  keeping  the  minutes  and  proceedings  of  the  Society. 

On  motion  of  Dr.  J.  M.  Page  the  following  resolution  was  adopted: 

Resolved,  that,  subject  to  the  approval  of  the  President  of  the  University,  the 
President  of  the  Philosophical  Society  is  requested  to  appoint  a  Committee,  from  the 
members  of  the  Society,  to  act  with  the  Publication  Committee  in  the  matter  of  ar¬ 
ranging  in  as  advantageous  a  manner  as  possible  a  list  of  exchanges  for  the  publica¬ 
tions  of  the  Society. 

The  Society  then  listened  to  the  address  of  the  retiring  President,  Dr. 
John  W.  Mallet,  “On  changes  in  the  extension  and  intensity  of  scientific 
activity  during  the  last  half  century.” 

On  motion  of  Dr.  LeFevre  a  formal  vote  of  thanks  was  extended  to  the 
retiring  President  for  his  most  interesting  and  excellent  address  and  the 
address  was  ordered  to  be  printed  in  the  Transactions  of  the  Society  as  a 
part  of  the  Proceedings;  whereupon  the  Society  adjourned. 

Approved:  Joseph  H.  Kastle, 

John  W.  Mallet,  Secretary. 

President. 


39 


MINUTES  OF  THE  MEETING  OF  THE  PHILOSOPHICAL 
SOCIETY  OF  THE  UNIVERSITY  OF  VIRGINIA  ON  MAY 
29,  1911 

The  Society  met,  pursuant  to  the  call  of  the  President,  in  the  smaller 
auditorium  of  Madison  Hall  on  the  evening  of  May  29,  1911,  at  eight  o’clock. 
In  the  absence  of  the  secretary,  Dr.  Theodore  Hough  was  appointed  acting 
secretary.  The  following  were  present:  Prof.  A.  H.  Tuttle,  presiding, 
Messrs.  Alderman,  Echols,  Mallet,  Whitehead,  Lambeth,  Macon,  Davis, 
Kepner,  Hough,  O.  Stone,  Flippin,  Goodwin,  and  Faulkner. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  President  of  the  Society  read  his  annual  report  which  is  herewith 
appended. 

Dr.  R.  H.  Whitehead  reported  the  work  of  the  Medical  Section. 

Dr.  W.  H.  Faulkner  read  a  report  of  the  work  of  the  Humanistic  Sec¬ 
tion,  which  is  herewith  appended. 

The  President  read  the  report  of  the  Secretary  of  the  Scientific  Section, 
herewith  appended. 

Professor  Ormond  Stone  read  the  report,  herewith  appended,  of  the 
committee  on  distribution  of  publications. 

It  was  voted  that  the  Secretary  of  the  Society  have  all  the  mail  of  the 
Society  sent  to  him;  also  that  four  copies  of  the  mailing  list  be  prepared 
by  the  Committee  on  Distribution  of  Publications  and  that  one  each  of 
these  be  deposited  with  (1)  the  President  of  the  University;  (2)  the  Presi¬ 
dent  of  the  Philosophical  Society;  (3)  the  Secretary  of  the  Philosophical 
Society,  (4)  the  Librarian  of  the  University. 

It  was  voted  that  on  receipt  of  any  of  the  publications  of  the  Society 
from  the  printer,  the  Chairman  of  the  Publications  Committee  notify  the 
Chairman  of  the  Distribution  Committee  of  such  receipt;  and  that  after 
the  distribution  of  these  publications  the  Chairman  of  the  Distribution 
Committee  notify  the  President  of  the  Society  that  such  distribution  has 
been  made. 

It  was  also  voted  that  the  Committee  on  Distribution  be  instructed 
to  prepare  a  printed  slip  to  be  inserted  in  each  copy  mailed,  requesting 
acknowledgment  of  the  receipt  of  the  publication  and  asking  for  exchanges. 

There  was  then  some  informal  discussion  of  the  preparation  of  a  Bib¬ 
liography  of  the  University  of  Virginia  for  the  celebration  in  1919  of  the 
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one  hundredth  anniversary  of  the  granting  of  the  charter  of  the  Univer¬ 
sity. 

The  Chairman  of  the  Committee  on  Publications,  Professor  Echols, 
then  made  a  report  of  the  work  of  the  Committee  during  the  past  year, 
and  it  was  voted  that  the  President  of  the  Society  be  instructed  to  audit 
the  report. 

It  was  voted  that  under  ordinary  circumstances  the  length  of  papers 
will  be  limited  to  twenty  (20)  pages  and  that  only  under  exceptional  cir¬ 
cumstances  will  the  publication  of  longer  papers  be  considered. 

There  being  no  further  business  the  Society  adjourned. 

Albert  H.  Tuttle, 

President. 

Theodore  Hough, 

Secretary ,  pro  tem. 

Report  of  the  President  to  the  Philosophical  Society  of  the  Uni¬ 
versity  of  Virginia,  May  29,  1911 

The  object  of  the  annual  meeting  in  May  is  primarily  to  afford  an  oppor¬ 
tunity  for  the  presentation  of  reports  upon  the  work  of  the  Society  and  of 
its  sections  for  the  session,  together  with  reports  from  the  more  important 
committees:  and  for  the  transactions  of  any  business  which  involves  the 
welfare  of  the  Society  as  a  whole. 

At  the  annual  autumnal  meeting  of  the  Society,  held  October  11,  1910, 
I  had  the  honor  to  be  elected  to  serve  as  your  president  for  this  year:  in 
accordance  with  the  laws  of  the  Society  I  appointed  Dr.  Jos.  H.  Kastle 
to  the  office  of  Secretary  of  the  Society  for  the  corresponding  term.  No 
occasion  for  a  called  meeting  of  the  Society  has  arisen  during  the  session. 

Some  weeks  after  I  entered  upon  the  duties  of  my  office  my  attention 
was  called  to  the  fact  that  an  invitation  had  been  extended  to  Mr.  Fred¬ 
erick  H.  Newell  to  address  the  Society  at  some  time  in  the  future.  I  there¬ 
fore  entered  into  correspondence  with  him  upon  the  matter,  but  circum¬ 
stances  have  prevented  the  determination  of  an  available  date  at  any  time 
during  the  present  session.  I  trust  that  an  early  opportunity  may  be  found 
during  the  coming  session  for  this  address. 

As  has  been  stated  in  the  minutes  just  read,  a  resolution  was  adopted 
at  the  October  meeting,  providing  for  the  appointment  of  a  committee, 
auxiliary  to  the  Publications  Committee,  whose  function  it  should  be  to 
take  charge  of  the  distributions  of  the  publications  of  the  Society.  I 
therefore  appointed  as  such  committee  Prof.  Ormond  Stone,  who  was 
designated  as  Chairman,  and  Professors  Hough,  Hoxton,  Faulkner,  and 
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Forrest:  and  at  the  request  of  the  chairman  I  requested  the  Chairman  of 
the  Publications  Committee  to  attend  its  session,  and  also  serve  as  a 
member  ex  officio.  The  Chairman  of  this  Committee  will  report  upon  the 
work  accomplished  by  the  Committee. 

At  the  suggestion  of  my  predecessor  and  of  the  Chairman  of  the  Com¬ 
mittee  on  Publications  I  have  made  an  effort  to  secure  a  measure  of  uni¬ 
formity  in  the  manner  in  which  the  minutes  of  the  various  sections  of  the 
Society  should  be  kept,  in  view  of  their  publication  in  the  Proceedings  of 
the  Society.  The  effort  was,  I  regret  to  say,  entirely  without  success.  I 
respectfully  recommend  to  the  Society  that  it  take  such  action  as  may  seem 
most  effective,  looking  to  this  end.  For  the  present  year  I  have  assumed 
the  responsibility  of  acting  in  some  measure  in  an  editorial  capacity  as  re¬ 
gards  the  arrangement  of  the  minutes  submitted  for  publication:  I  have 
of  course  taken  no  liberties  with  their  substance.  After  much  effort  I 
have  succeeded  in  securing  from  all  of  the  secretaries,  save  that  of  the  sec¬ 
tions  of  Humanistics,  the  minutes  of  their  respective  bodies,  which  I  have 
thus  arranged  and  transmitted  to  the  Chairman  of  the  Committee  on 
Publications. 

The  Chairman  of  the  Committee  on  Publications,  who  is  ex  officio 
Treasurer  of  the  Society,  will  report  upon  the  work  that  has  been  accom¬ 
plished  by  this  Committee  during  the  session :  our  present  financial  status : 
and  the  outlook  for  the  coming  session.  I  commend  to  your  careful  consider¬ 
ation  the  facts  which  he  will  submit,  as  well  as  the  recommendations  that 
I  trust  that  he  will  make. 

Respectfully  submitted, 

Albert  H.  Tuttle, 

President. 

Report  of  the  Secretary  of  the  Mathematical  and  Scientific 
Section  of  the  Philosophical  Society  of  the  University  of  Vir¬ 
ginia 

Regular  monthly  meetings  of  the  section  were  held  during  the  months 
of  November,  January,  February,  March,  April,  and  May;  the  October 
meeting  was  omitted  on  account  of  a  conflict  with  a  called  meeting  of  the 
General  Faculty,  and  the  December  meeting  conflicted  with  examinations. 

The  officers  of  the  section  are:  Professor  T.  L.  Watson,  Chairman; 
Professor  R.  M.  Bird,  Secretary;  the  Editorial  Committee  consists  of  Pro¬ 
fessors  Kepner  ( Chairman ),  Echols  and  Hoxton. 
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There  has  been  a  good  attendance  at  most  of  the  meetings,  and  the  fol¬ 
lowing  papers  were  presented: 

“  Phases  in  the  life  history  of  Monocystis,”  by  Professor  Kepner. 

“The  Cambrian  iron  ores  of  Eastern  Alabama/’  by  Professor  Grasty. 
“The  production  of  light  by  living  things,”  by  Professor  Kastle. 
“Nematocysts  of  Microstoma,”  by  Professor  Kepner. 
“Observations  on  meteors,”  by  Mr.  C.  P.  Olivier. 

“The  mechanics  of  the  San  Francisco  earthquake  of  April  18,  1906,” 
by  Mr.  S.  Taber. 

“The  free  expansion  of  gases,”  by  Professor  Hoxton. 

R.  M.  Bird, 
Secretary. 

Annual  Report  of  the  Humanistic  Section  of  the  Philosophical 
Society,  May  24,  1910-May  29,  1911 

Officers  of  the  section:  Chairman ,  Professor  Charles  W.  Kent;  Sec¬ 

retary,  Professor  W.  H.  Faulkner. 

Number  of  meetings  held:  One — January  23,  1911. 

Papers  recommended  for  publication:  Professor  James  E.  Rauth, 
“The  rise  of  classical  criticism  in  English  literature.” 

Papers  read  before  the  section:  (1)  By  Professor  Rauth,  a  summary 
of  the  paper  above  mentioned.  (2)  By  Mr.  Steyer  of  the  Graduate  De¬ 
partment,  “Shakespear’s  Authorship  of  Troilus  and  Cressida.” 

W.  H.  Faulkner, 

Secretary. 


May  29,  1911. 
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PROCEEDINGS  OF  THE  PHILOSOPHICAL  SOCIETY  OF  THE 
UNIVERSITY  OF  VIRGINIA,  1911-12. 

Semi-Annual  Meeting,  November  9,  1911. 

Professor  Tuttle,  the  President  of  the  Society,  in  the  Chair. 

The  President  appointed  Professor  W.  H.  Faulkner  to  serve  as  Secretary 
pro  tem.,  in  the  absence  of  Professor  J.  H.  Kastle. 

Professor  M.  W.  Humphreys  was  then  elected  President  of  the  Society 
for  the  year  1911-12.  The  President  appointed  Professor  L.  G.  Hoxton 
as  Secretary. 

After  informal  reports  of  Professor  Echols,  Chairman  of  the  Publica¬ 
tion  Committee,  and  Professor  Stone,  Chairman  of  the  Distribution  Com¬ 
mittee,  the  remainder  of  the  evening  was  devoted  to  the  address  of  the: 
retiring  President  of  the  Society. 
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THE  HISTORY  AND  MEANING  OF  DEGREES.* 


BY 

ALBERT  H.  TUTTLE, 

Retiring  President  of  the  Philosophical  Society  of  the  University  of  Virginia . 

The  constitution  of  this  society,  like  that  of  the  British  Empire,  is 
unwritten,  and  the  functions  of  its  presiding  officer  are  therefore  nowhere 
fully  set  forth.  From  what  we  have  of  statute  and  usage,  however,  two 
of  his  duties  can  be  clearly  discerned.  The  first  of  these  is  to  retire  from 
office,  which  is  easy:  the  second  is  to  deliver,  upon  retiring,  an  address 
upon  some  subject  of  general  interest;  which  is  not  so  simple  a  matter. 
So  many  departments  of  knowledge  are  represented  in  our  membership, 
and  the  number  of  workers  in  each  of  them  is  so  limited,  that  to  discuss 
a  theme,  no  matter  how  great,  within  one’s  special  territory  is  clearly 
inappropriate:  one  must  perforce  go  farther  afield. 

The  scope  of  this  society,  considered  as  an  integral  part  of  the  life  of 
the  university,  is  as  yet  even  less  sharply  defined  than  the  functions  of  its 
president.  What  usage  we  have,  thus  far,  indicates  that  its  primary 
purpose  is  to  foster  research  and  the  spirit  of  research.  It  is  free,  however, 
in  addition,  to  occupy  itself  with  any  important  question  that  concerns 
the  higher  intellectual  interest  of  the  university:  the  sections  of  the  society, 
representing  the  great  primary  subdivisions  of  philosophical  and  profes¬ 
sional  activity,  are  certainly  best  occupied,  chiefly  if  not  solely,  with  the 
presentation  and  discussion  of  the  results  of  special  investigations:  the 
general  society  can  possibly  from  time  to  time  render  valuable  service  to 
the  university  by  serious  enquiry  into  problems  of  a  different  character 
which  profoundly  affect  its  life,  and  which  can  nowhere  else  be  so  fully 
and  freely  discussed. 

It  is  in  this  belief  that  I  purpose  to  lay  before  you  on  this  occasion  the 
results  of  some  very  modest  excursions  into  the  field  of  educational  history 
with  which  I  have  busied  myself  from  time  to  time  as  I  have  had  leisure 

*  On  account  of  its  length  the  principal  portions  only  of  this  address  were  read 
before  the  Society.  Several  passages  have  been  taken  from  an  address  delivered  at 
the  State  College  of  Pennsylvania  on  the  occasion  of  the  celebration  of  its  fiftieth 
anniversary  in  1905. 
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and  opportunity,  for  the  last  six  or  seven  years.  These  excursions  have 
been  largely  of  the  fireside  order:  I  have  searched  few  archives:  I  have 
discovered  no  forgotten  manuscripts:  I  am  indebted  for  some  results  to 
correspondents  whose  kind  and  full  response  I  wish  to  acknowledge:  I 
am  indebted  in  much  larger  measure  to  the  published  writings  of  able 
scholars  who  have  carefully  and  critically  surveyed  the  whole  history  of 
higher  education,  upon  one  department  of  which  I  have  chiefly  sought  for 
information:  particularly  to  the  masterly  treatise  by  Rashdall.  As  a 
result,  I  purpose,  in  connection  therewith,  to  submit  some  facts  that  are 
quite  generally,  and  some  that  are  far  less  generally  known:  to  draw  some 
conclusions  therefrom:  and  to  point  out  some  questions  that  I  shall  not 
attempt  to  answer,  but  which  seem  to  me  to  be  worthy  of  commendation 
to  the  members  of  this  body  for  their  serious  consideration  and  for  earnest 
discussion  at  suitable  time  and  place  in  the  near  future:  questions  that 
thinking  men  are  beginning  to  ask  with  great  earnestness,  and  the  answers 
to  which  will  not  be  many  years  postponed.  I  propose  to  address  you  this 
evening  upon  the  history  and  meaning  of  degrees. 

When  and  where  degrees  were  first  formally  conferred  is  not  certainly 
known.  One  fact  is  well  established,  which  is  that  they  originated  as 
licenses  to  teach:  and,  in  connection  therewith,  that  they  were  certificates 
of  proficiency  in  something.  It  is  quite  probable  (but  not  certain)  that  it 
was  on  that  little  island  in  the  Seine  which  has  been  the  scene  of  many 
events  of  great  historic  interest,  and  at  the  Cathedral  School  of  Notre  Dame, 
that  they  were  first  issued;  and  that  the  time  was  about  the  year  1100: 
no  more  specific  date  has  ever  been  definitely  fixed.  They  were  in  effect 
the  more  formal  conferring  of  the  licentia  docendi  (or  medendi),  which  was, 
of  course,  of  much  earlier  origin,  as  were  all  of  the  titles  now  usually  asso¬ 
ciated  with  degrees.  The  ceremony  was  possibly  somewhat  as  follows: 
the  Chancellor  of  the  school,  upon  satisfactory  evidence  of  the  candidate’s 
fitness,  handed  the  written  license  to  him  in  public,  put  upon  his  head  the 
biretta,  or  cap  of  authority,  hailed  him  officially  as  Master,  and  invited 
him  to  a  seat  among  his  predecessors  and  future  colleagues,  wrhom  he  then 
proceeded  to  address;  after  which  he  invited  them  to  banquet  at  his 
expense.  The  latter  fact  may  or  may  not  have  had  something  to  do  with 
the  establishment  of  a  formal  method  of  issuing  the  license.  When  the 
title  was  first  engrossed  in  the  license  is  not  known. 

Degrees,  then,  were  in  essence  licenses  to  teach  (or,  in  the  case  of  physi¬ 
cians,  to  practice).  They  were,  in  fact,  at  first  only  licenses  to  teach  in 
the  particular  school  where  they  were  conferred.  The  attesting  parchment 
doubtless  declared  the  extent  and  soundness  of  the  holder’s  knowledge  and 
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in  view  thereof  certified  his  admission  to  the  degree  or  rank  of  Master, 
and  his  title  “  to  all  the  rights  and  privileges  thereunto  pertaining.”  This 
clause,  which,  old,  certainly,  as  the  twelfth  century,  even  now  forms  the 
grand  finale  of  most  every  college  diploma,  meant  largely  the  right  to 
teach  and  the  privilege  of  collecting  fees:  it  meant,  however,  certain  other 
things.  The  most  important  one  was  that  it  entitled  the  graduate — there 
were  no  post-graduates  then — to  membership  in  the  “  universiias  magis- 
trorum ,”  or  guild  of  masters;  one  among  the  several  “ universities”  that 
made  up  every  studium  generate. 

Since  the  great  teachers  of  the  twelfth  century  were  largely  birds  of 
passage,  the  practice  of  formal  degree-conferring,  wherever  it  arose,  soon 
spread  among  the  great  centers  of  instruction :  although  generally  conceded, 
the  priority  of  Notre  Dame  is  not  unquestionable:  there  is,  however,  no 
valid  evidence  of  degrees  at  Bologna  till  half  a  century  later  at  least. 
There  soon  followed  the  recognition,  by  courtesy,  of  the  degrees  or  licenses 
of  one  studium  generate  by  another;  especially  those  of  Paris  and  Bologna 
by  all  others.  A  little  later  papal  bulls  or  imperial  decrees  formally  be¬ 
stowed  upon  certain  foundations  the  authority  to  confer  degrees  and 
declared  the  title  of  their  holders  to  the  right  of  teaching  wherever  they 
might  go:  the  jus  ubique  docendi:  in  consequence,  men  of  greater  and  of 
lesser  renown  as  teachers  journeyed  over  western  Europe,  lecturing  for  a 
longer  or  a  shorter  time,  as  they  could  find  listeners,  at  one  or  another  of  the 
various  studia. 

The  terms  “doctor”  and  “master”  were  familiarly  used  long  before 
the  advent  of  degrees:  together  with  the  still  older  term  “professor,”  they 
were  almost  indiscriminately  applied  to  those  whose  business  was  instruc¬ 
tion  of  the  highest  order:  the  term  “ dominus”  was  rarely  used,  except  as 
a  respectful  salutation  from  a  student  to  his  teacher:  its  survival  in  Scotland 
as  the  title  of  a  schoolmaster  is  noteworthy.  The  title  of  Master  appears 
to  have  been  at  first  exclusively  used  in  connection  with  degrees,  whether 
in  theology,  law,  medicine,  or  the  liberal  arts:  this  usage  continued  for 
some  time  at  Paris.  Bologna,  however,  while  it  at  first  gave  only  the 
title  of  Master,  early  developed  a  preference  for  that  of  Doctor:  doctor’s 
degrees  in  law  were  given  there  before  the  close  of  the  twelfth  century: 
and  Paris  adopted  the  same  title  in  connection  with  divinity  not  long 
after.  The  doctorate  in  medicine  came  into  vogue  somewhat  later:  per¬ 
haps  because  a  much  smaller  proportion  of  those  who  received  the  ticentia 
medendi  devoted  themselves  to  teaching,  There  is,  as  far  as  I  know,  no 
record  of  the  title  of  Doctor  in  connection  with  the  degree  in  Arts.  With 
what  has  been  called  the  rediscovery  of  Aristotle  in  the  thirteenth  century, 
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“the  three  philosophies”  were  added  to  “the  sacred  seven” — the  trivium 
and  quadrivium — as  the  final  work  of  the  curriculum  in  Arts;  and  the 
title  of  Philosophy  came  to  be  frequently  used  in  place  of  the  older  term; 
concurrent  with  this  arose  the  degree  of  Doctor  of  Philosophy  as  an  equiva¬ 
lent  of  that  of  Master  of  Arts:  when  and  where  is  not  certainly  known; 
quite  possibly  at  Bologna.  No  studium  generate  existed  in  Germany  at 
this  period:  when  their  beginnings  were  made  in  the  following  century, 
they  were  modelled  largely  after  Bologna,  as  Oxford  and  Cambridge  had 
previously  been  after  Paris:  they  followed  the  Italian  usage  as  regards 
degrees:  and  while  degrees  in  Arts  still  survive  in  one  or  two  German 
universities,  they  are  rarely  heard  of,  and  still  more  rarely  conferred. 

It  is  not  easy  to  say  what  may  have  been  the  motives  impelling  the 
majority  of  the  young  men  of  all  classes  of  society,  (save  the  lowest,  though 
it  was  expressly  provided,  at  some  studia,  that  sons  of  villeins  should  be 
admitted  in  case  they  applied)  who  flocked  by  thousands  to  the  great 
centers  of  instruction  eight  or  nine  centuries  ago.  Many,  let  us  hope, 
were  chiefly  influenced  by  a  real  desire  for  knowledge:  a  wish  for  change  of 
scene  and  novel  experience  may  have  moved  many:  the  excitements  and 
real  dangers  of  the  student’s  life  probably  allured  some.  Others,  of  more 
practical  turn  of  mind  saw,  in  an  age  when  illiteracy  was  characteristic 
of  all  classes  of  society,  a  measure  of  privilege  and  opportunity  for  men 
possessed  of  a  modicum  of  schooling,  and  sought  such  a  smattering  of 
letters  as  would  fit  them  for  service  as  scriveners,  notaries,  clerks,  stewards, 
and  the  like.  Representatives  of  these  various  groups  doubtless  formed  a 
large  body  of  youth  who  spent  two  or  three  years  of  more  or  less  turbulent 
life  at  one  of  the  inchoate  universities,  or  migrated  as  their  fancy  dictated 
from  one  to  another,  without  any  very  definite  ambition  or  purpose. 

There  was  another  large  body,  doubtless  frequently  recruited  from 
the  first,  whose  aim  was  higher  and  more  definite.  Many  of  these  were 
aspirants  for  religious  orders;  or,  failing  that,  for  the  life  of  the  secular 
clergy:  the  instruction  and  indoctrination  of  such  as  these  was,  indeed, 
the  raison  d’etre  of  the  cathedral  school  which  in  many  but  not  all  cases 
formed  the  nucleus  of  the  studium.  Many  looked  to  medicine  or  to  law 
as  a  future  vocation,  goin£  if  possible  sooner  or  later  to  one  or  more  of  the 
centers  which  early  attained  distinction  in  these  fields,  such  as  Salerno  or 
Montpellier  in  medicine,  or  Bologna,  Pavia,  or  Ravenna  in  law.  The 
teacher’s  vocation,  to  which  the  degree  pointed,  was  evidently  the  goal  of 
the  ambitions  of  many  more:  they  were  possibly  allured  by  the  ease  of 
life  and  munificence  of  remuneration  characteristic — then  about  as  much 
as  now — of  that  calling:  be  that  as  it  may,  they  formed  an  important 
portion  of  the  degree-seeking  body. 
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As  the  young  men  of  the  present  day  who  seek  our  prominent  universi¬ 
ties  with  an  idea  of  acquiring  large  and  varied  experience  of  life — of  divers 
sorts — look,  in  many  cases,  upon  the  more  earnest  and  diligent  of  their 
fellows  as  “ grinds,”  so  the  more  vivacious  and  boisterous  members  of  the 
first  of  these  two  bodies  readily  accepted  for  those  of  the  second  the  appella¬ 
tion  of  “  herdsmen”  or  “ baccalarii  .”  When  or  where  this  title  was  first 
used,  in  the  loose  sense  in  which  it  was  for  many  years  applied,  it  is  impossi¬ 
ble  to  say.  In  all  probability  it  was  originally  a  mere  nickname,  like  the 
terms  “ freshman”  and  “ sophomore”  of  more  recent  years:  and,  like  these, 
grew  to  have  an  established  meaning  as  the  designation  of  a  definite  por¬ 
tion  of  the  student  body.  The  term  itself,  as  signifying  vassals  or  subor¬ 
dinates  in  various  callings,  is,  of  course,  much  older  than  any  degree 
conferring  body. 

There  was,  on  the  other  hand,  an  early  recognition  of  this  body  by 
the  universitas  magistrorum,  whose  members  saw  in  it  the  material  upon 
which  they  were  doing  their  most  serious  work,  and  from  which  their  own 
ranks  were  to  be  recruited.  The  studium  generale  rapidly  became  an 
important  factor  in  the  life  of  Europe,  and  as  rapidly  advanced  in  the 
extent,  character,  and  definiteness  of  the  instruction  which  it  gave.  With 
this  came  the  recognition  of  an  orderly  progression  therein,  and  baccalarius 
(or  baccalaureus,  as  it  came  to  be  written)  became  a  grade  to  be  achieved : 
a  title  of  some  measure  of  distinction:  a  real,  though  a  subordinate  degree. 
It  was  subordinate  in  more  than  one  sense,  since  it  was  at  first  conferred 
not  by  the  Chancellor,  but  by  a  proctor,  the  rector  of  a  “nation,”  or  by 
the  Master  under  whom  the  novitiate  had  studied.  It  nevertheless  had 
some  elements  of  distinction:  among  them  the  privilege  of  teaching  in  a 
minor  way — such  as  we  would  now  call  “coaching”— was  granted  by  it 
at  many  studia :  at  some  it  was  made  a  condition  of  the  degree  that  the 
candidate  should  have  taught  a  class  of  not  less  than  five  students  for  at 
least  one  term  (though  he  might — and  sometimes  did — give  a  consideration 
to  those  who  accepted  his  ministrations  as  an  additional  inducement  there¬ 
unto)  . 

We  must  look  again  to  Paris  for  the  first  recorded  formal  recognition 
of  the  baccalaureate  degree.  The  bull  of  Gregory  IX,  in  1231,  gave  formal 
organization  and  authority  to  the  studium  which  had  already  developed 
out  of  the  cathedral  school  of  Notre  Dame:  whence  it  has  been  called  by 
some  the  Magna  Charta  of  the  University  of  Paris.  This  recognized 
the  “faculties”  into  which  the  universitas  magistrorum  had  become  in  a 
measure  segregated,  and  defined  their  rights  and  powers:  among  which 
was  that  of  conferring  degrees.  A  definite  system  of  degrees  was  therein 
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promulgated:  it  included  the  baccalaureate,  providing  specifically  for  the 
creation  of  bachelors  of  medicine,  bachelors  of  law,  bachelors  of  divinity — 
all  of  which  degrees  have  survived  to  this  day — and  for  bachelors  of  arts. 
I  shall  omit  from  farther  consideration  what  are  now  commonly  called 
“professional”  degrees — though  all  degrees  were  alike  professional  in  the 
earlier  days — and  direct  your  farther  attention  only  to  those  now  commonly 
known  as  academic. 

The  Master  of  Arts  of  the  early  days  was  simply  and  literally  one  who 
had  mastered  certain  arts:  that  is,  he  was  certified  to  as  having  attained 
to  a  high  degree  of  skill  or  proficiency  in  doing  certain  things;  and  as  thereby 
competent  to  teach  others  to  do  them :  the  Bachelor  of  Arts  was  one  who 
had  attained  to  a  limited  measure  of  proficiency  in  some  of  them. 

The  subordinate  degree  was  conferred  upon  the  completion  of  the 
trivium,  which  included  the  arts  of  “Grammar,”  “Rhetoric,”  and  “Dia¬ 
lectic.”  Its  achievement  opened  the  way  to  the  quadrivium,  which  com¬ 
prised  the  arts  of  “Arithmetic,”  “Music,”  “Geometry”  and  “Astronomy;” 
thus  completing  the  circle  of  “the  seven  liberal  arts,”  whose  more  or  less 
perfect  mastery  led  to  the  final  degree.  It  is  interesting  to  note  that  the 
earlier  and  more  fundamental  group  dealt  essentially  with  the  art — when 
one  considers  the  notebooks  and  examination  papers  of  the  average  college 
student  of  today,  one  is  tempted  to  call  it  the  lost  art — of  expression. 
He  who  had  thoroughly  achieved  it  had  been  trained  to  read,  write,  and 
speak,  with  a  measure  of  accuracy  and  ease,  in  the  great  tongue  which 
was  the  common  language — the  vernacular — of  educated  men.  He  had 
received  this  and  more,  however,  for  the  names  of  these  arts  had  as  a  rule 
a  more  extensive  meaning  than  is  theirs  today.  “Grammar”  comprised 
the  form  of  literature  and,  in  varying  measure,  its  content  also.  “Rhet¬ 
oric”  included,  in  addition  to  the  art  of  composition,  the  elements  of  law. 
“Dialectic”  dealt  with  the  principles  of  logic  and  the  art  of  reasoning. 
As  regards  the  components  of  the  quadrivium,  while  “Arithmetic”  was 
little  more  than  the  art  of  computation  to  the  extent  which  the  life  of  the 
day  demanded,  “Geometry”  took  within  its  scope  what  we  now  know 
rather  as  Geography,  and  through  this  passed  to  natural  history  and  the 
medicinal  properties,  as  then  understood,  of  minerals  and  plants.  “Music” 
dealt  (in  a  limited  way)  with  melody  and  harmony,  and  their  relation  to 
verse.  Astronomy  often  included  (unfortunately)  quite  an  admixture  of 
astrology. 

I  have  already  referred  to  “the  rediscovery  of  Aristotle”  in  the  thir¬ 
teenth  century,  and  the  consequent  addition  of  “the  three  philosophies” — 
natural,  moral,  and  metaphysical — to  “the  seven  liberal  arts.77  A  currie- 
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ultim  thus  composed,  while  its  pursuit  was  capable  of  being,  as  it  doubtless 
was  in  many  instances,  a  dull  and  mechanical  routine,  had  in  it  the  possi¬ 
bilities — and  under  the  best  masters  the  realization — of  a  real  and  valuable 
culture.  More  than  this,  it  formed  a  foundation  for  the  next  great  con¬ 
structive  movement  in  education. 

It  is  perhaps  as  easy  to  say  just  what  the  Renaissance  was  as  to  fix 
to  the  satisfaction  of  everybody  the  date  when  it  began:  it  is  not  necessary 
that  I  should  do  either.  As  far  as  education  was  concerned,  the  great 
event  of  its  time  was  the  movement,  led  by  Petrarch,  Boccaccio,  and  others 
fpr  the  incorporation  into  the  educational  system  of  the  Greek  language 
and  literature,  which  had  been  almost  literally  born  again  into  the  intel¬ 
lectual  life  of  Europe.  The  effect  of  this  most  bitterly  contested  but 
successful  innovation  was  manifold.  Here  was  a  language  which  was 
neither  a  colloquial  nor  a  learned  vernacular,  familiarity  with  which  was 
therefore  of  no  immediate  practical  value:  a  language  more  flexible,  more 
highly  organized,  and  with  greater  capacities  of  expression  and  fine  dis¬ 
tinction  than  any  of  the  living  tongues — and  Latin  was  a  living  tongue  with 
the  learned — of  Europe.  It  was  the  key  to  a  literature  of  transcendent 
richness  and  beauty.  It  was  the  vehicle  of  the  acutest  reasoning  and 
profoundest  thought  of  some  of  the  greatest  philosophers  the  world  has 
ever  known.  Familiarity  with  it  could  bring  the  student  into  contact 
with  the  life,  the  manners,  the  customs,  the  laws — in  a  word,  with  the 
civilization — of  a  people  relatively  small  in  numbers  but  of  surpassing 
greatness  in  intellectual  activity  and  achievement:  its  study  led  to  an 
acquaintance  writh  the  noblest  sculpture  and,  the  grandest  architecture 
the  world  has  ever  seen:  and  it  was  a  language  which  no  one  needed  for 
daily  use:  its  mastery  was  for  the  pure  joy  of  learning.  True,  its  study 
could  be  made  as  lifeless  and  arid  as  any  of  the  arts  of  the  old  trivium: 
true  also,  however,  that  in  the  hands  of  a  living  teacher  it  could  be  made, 
like  any  of  these,  the  means  of  awakening  intellectual  activity  and  enthu¬ 
siasm,  but  in  an  immeasurably  greater  degree.  Moreover,  the  stimulus 
vfhich  it  gave  was  reflected  back  upon  the  earlier  disciplines :  new  meaning 
and  power  were  given  them  by  the  new  spirit  in  which  they  were  pursued. 
There  was  indeed  a  new  birth  in  education:  and  that  which  was  brought 
forth  was  christened  the  Humanities. 

.  With  this  began  a  new  meaning  and  value  for  the  degrees  in  Arts. 
The  best  of  those  who  gathered  at  the  studia  upon  this  revival  of  learning 
were  no  longer  drawn  solely  or  chiefly  by  the  licentia  docendi,  but  were 
impelled  largely  by  a  burning  desire  for  the  new  knowledge  and  the  intel¬ 
lectual  enlargement  and  inspiration  which  it  brought:  and  the  degrees  in 
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Arts,  from  being  evidences  of  fitness  for  a  vocation,  eventually  became 
most  valued  as  the  symbols  of  a  liberal  culture. 

Of  course,  all  this  did  not  take  place  in  a  day:  generation  after  gener¬ 
ation  of  masters  and  students  passed  before  the  new  conception  of  the 
meaning  and  value  of  higher  education  had  been  fully  established.  Neither 
could  it  have  taken  place  then,  if  ever,  had  not  the  way  been  prepared  for 
it.  It  would  be  a  gross  misconception  to  imagine  that  there  had  hitherto 
been  nothing  approaching  liberal  culture:  no  earnest  study  of  letters  and 
philosophy  for  their  own  sake.  While  the  master’s  degree  was  still  the 
license  for  a  bread-winning  vocation,  it  was  doubtless  sought  almost  from 
the  first  by  a  constantly  increasing  number  to  whom  that  vocation  was 
never  a  consideration:  and  among  those  who  pursued  it  there  were  many 
to  whom  its  pecuniary  rewards  were  of  secondary  importance  to  the  unsel¬ 
fish  pleasure  which  was  and  is  the  highest  compensation  of  the  real  teacher: 
with  such  masters  and  such  students  the  seven  arts  and  three  philosophies 
came  yearly  to  richer  content  and  fuller  meaning. 

Changes  in  the  studium  itself  had  also  an  important  part.  From  a 
place  where  any  lad,  however  untutored,  might  enter  if  he  chose,  it  became 
accessible  only  upon  the  satisfaction  of  requirements  which  steadily  ad¬ 
vanced  in  quantity  and  meaning.  Increase  in  the  content  and  dignity 
of  the  components  of  the  trivium  brought  about  a  lengthening  of  the  period 
of  residence  and  the  fixation  of  a  minimum  age  for  proceeding  to  a  degree : 
by  the  end  of  the  fifteenth  century  it  could  be  said  of  numerous  studia 
as  Erasmus  said  of  the  Athens  of  the  middle  ages:  “no  one  could  graduate 
at  Louvain  without  education,  manners,  and  age.” 

No  less  important  were  the  transformations  that  were  gradually 
wrought  in  the  teaching  body.  The  early  universitas  magistrorum  was 
a  constantly  changing  body  of  migrant  professors:  their  sole  revenues 
were  the  students’  fees,  which  were  indeterminate:  and  they  taught  wher¬ 
ever  they  could  rent  an  available  room.  The  practice  of  securing  to  the 
siudium  the  services  of  teachers  of  eminence  by  the  payment  of  stipends 
in  addition  to  the  more  or  less  uncertain  fees  was  a  great  advance.  True, 
a  teaching  body  composed  of  very  modestly  salaried  professors  who  were 
elected  annually  by  the  student-body — the  univer.sitas  scholarium — as  was 
the  case  for  a  time  at  some  studia ,  still  possessed  some  elements  of  insta¬ 
bility  :  it  is  perhaps  as  well  that  this  particular  usage  was  short-lived :  but 
the  establishment  of  colleges  of  residence  for  masters,  and  the  payment  of 
their  stipends  from  the  college  chest  conduced  in  that  day  to  the  advance¬ 
ment  of  teaching  almost  as  much,  perhaps,  as,  in  a  much  later  era,  the 
establishment  of  systems  of  retiring  pensions.  The  stability  of  organi- 
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zation  of  the  studium  rapidly  increased,  and  the  functions  of  the  associated 
faculties  became  more  clearly  defined:  and  when,  beginning  in  the  thir¬ 
teenth  century  at  Paris  and  Bologna  the  faculties  came  to  be  definitely 
recognized  by  papal  or  imperial  bull,  receiving  the  sole  authority  to  confer 
degrees,  and  the  power  not  only  to  legislate,  but  to  enforce  their  legislation 
upon  all  educational  questions,  the  universitas  magistrorum  became  easily 
dominant  among  the  universitates  that  composed  the  studium:  it  became 
in  effect  the  studium  and  the  studium  became  the  university:  though  the 
change  of  name  did  not  become  universal  before  the  close  of  the  sixteenth 
or  the  beginning  of  the  seventeenth  century. 

It  is  not  necessary  to  my  purpose,  even  if  time  would  permit,  to  discuss 
in  any  great  detail  the  changes  undergone  by  the  degrees  in  Arts  up  to 
the  beginning  of  the  last  century.  Some  things,  however,  should  be 
pointed  out  if  we  are  to  understand  the  significance  which  they  had  then 
attained.  In  the  first  place  a  modicum  of  the  trivium  and  no  little  from 
the  quadrivium  passed  completely  over  into  the  entrance  requirements: 
to  cite  a  single  instance:  the  lad  who  entered  college  a  hundred  years  ago 
(scanty  as  we  consider  the  entrance  requirements  with  which  our  grand- 
sires  complied)  had  to  know  more  of  arithmetic  than  was  necessary  for 
a  Master  of  Arts  of  either  Bologna,  Paris  or  Oxford  four  centuries  pre¬ 
vious:  the  day  of  secondary  education  had  dawned.  More  significant  still 
was  the  passage  of  by  far  the  larger  portion  of  the  quadrivium,  of  Greek, 
and  of  the  three  philosophies  to  the  nearer  side  of  the  line  that  separated 
the  subordinate  from  the  advanced  degree.  The  old  boundary  between 
the  trivium  and  the  quadrivium  eventually  disappeared  altogether:  the 
baccalaureate  degree  becoming  more  fully  the  symbol  of  a  liberal  education 
than  the  degree  of  Master  once  had  been :  in  consequence,  the  time  required 
for  the  subsequent  attainment  of  the  latter  was  not  only  relatively  but 
actually  greatly  reduced. 

Most  important  of  all  were  the  changes  which  took  place  in  the  con¬ 
tent  and  method  of  the  subjects  included  in  the  baccalaureate  curriculum. 
Mathematics  was  no  longer  represented  merely  by  so  much  arithmetic 
as  would  enable  its  possessor  to  determine  the  date  of  Easter;  and  applied 
geometry  sufficient  to  qualify  for  an  approximate  theoretical  definition 
of  the  boundaries  of  an  estate  (whose  practical  delimitation  usually  followed 
more  primitive  and  vigorous  methods),  but  developed  into  the  most  per¬ 
fect  discipline  in  deductive  reasoning  which  we  possess.  The  effort  to 
make  all  men  musical,  at  least  to  the  extent  of  familiarity  with  plain-song — 
if  that  was  music — was  given  up:  perhaps  wisely.  Dialectic  was  no  longer 
merely  formal  logic,  but  entered  more  and  more  into  the  long  unchristened 
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field  of  epistemology.  Astronomy  parted  company  with  astrology  and 
became  a  science.  Those  studies  which  had  been  included  under  “Gram¬ 
mar”  and  Rhetoric”  underwent  still  more  extensive  development:  and 
independent  recognition  was  accorded  the  majority  of  them.  What 
was  of  the  highest  importance  was  the  fact  that  the  pursuit  of  all  studies 
had,  with  the  great  teachers  at  least,  become  disciplines:  the  end  in  view 
was  in  each  case  no  longer  the  acquisition  of  an  art,  or  method;  nor  the 
accumulation  of  mere  information,  but  the  attainment  of  those  great 
principles  underlying  each  subject  which  the  Greeks  regarded  as  alone 
worthy  of  the  name  of  knowledge. 

The  progress  to  which  I  have  just  called  attention  was  greatest  with 
the  English-speaking  peoples,  especially  as  regards  the  baccalaureate 
degree;  which  is  now,  as  a  university  degree,  practically  confined  to  them. 
In  France  (and  with  the  other  Romanic  peoples)  the  baccalaureate  degree, 
now  conferred  at  the  lycee,  and  not  at  the  university,  shared  far  less  in 
this  advance.  In  consequence,  the  interval  between  it  and  the  attainment 
of  the  master’s  degree,  as  long  as  the  latter  was  retained,  remained  much 
greater;  the  content  and  methods  of  the  latter  sharing  to  some  extent  in 
the  movement  that  I  have  indicated.  In  Germany  (and  largely  with 
the  other  Teutonic  nations)  the  high  development  of  the  secondary  school, 
which  retains  the  name  and  to  a  large  extent  the  character  of  the  Greek 
gymnasium  on  its  intellectual  side,  has  led  to  the  practical  abandonment 
of  the  baccalaureate  degree. 

One  other  movement  of  international  importance  remains  to  be  con¬ 
sidered  in  an  account  of  the  origin  and  meaning  of  academic  degrees. 
For  its  origin  we  must  again  look  to  Paris:  its  causes  must  first  be  con¬ 
sidered.  The  degree  in  Arts,  as  I  have  shown,  had  come  to  be  the  symbol 
of  a  liberal  culture.  While  it  introduced  the  student  in  a  real  way  to  mathe¬ 
matics  and  philosophy,  its  backbone  was  hard  work — both  extensive  and 
intensive — in  the  humanities.  It  introduced  him  to  the  study  of  nature, 
but  in  a  far  more  fragmentary  and  unsatisfactory  way:  due  in  part,  doubt¬ 
less,  to  the  equally  fragmentary  and  imperfect  condition  of  the  knowledge 
of  the  times  concerning  the  subjects  represented.  The  centuries  which 
followed  the  Renaissance  had,  however,  been  no  less  active  in  this  than 
in  other  fields  of  intellectual  progress:  and  by  the  close  of  the  eighteenth 
century  the  foundations  had  been  laid  on  which  the  sciences  of  today  were 
built.  We  have  heard  a  great  deal  in  the  last  thirty  or  forty  years  about 
the  enormous  expansion  of  human  knowledge  and  the  consequent  impossi¬ 
bility  of  including  everything  in  the  curriculum;  the  latter  idea,  in  particu¬ 
lar,  has  been  promulgated  with  great  insistency,  as  though  it  were  some- 
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thing  quite  new.  It  is  older  than  the  Renaissance:  it  confronted  “the 
three  philosophies:”  and  it  was  the  chief  among  the  ineffectual  arguments 
of  those  who  opposed  the  admission  of  Greek  to  the  company  of  “the 
sacred  seven”  and  “the  added  three.” 

The  problem  arose  once  more  in  a  special  and  definite  way  a  little 
over  a  hundred  years  ago.  There  was  at  the  beginning  of  the  last  century 
an  influential  if  not  a  large  body  of  learned  men  who — at  least  the  most 
liberally  minded  of  them — recognized  fully  the  educational  value  of  the 
serious  study  of  the  humanities,  but  who  maintained  that  a  culture  no 
less  real,  and  in  some  senses  at  least  no  less  valuable,  was  to  be  derived 
from  the  equally  serious  study  of  natural  phenomena  and  laws:  and  they 
were  as  insistent  in  their  claims  as  were  the  champions  of  Greek  three 
centuries  before.  The  question  was  first  met  and  answered  by  France. 
In  the  organization  of  the  first  empire  a  commission  composed  largely  of 
eminent  university  men  was  appointed  to  deal  with  all  problems  concern¬ 
ing  education;  prominent  among  these  was  the  then  unhappy  condition 
of  the  University  of  Paris :  the  result  in  this  connection  was  the  organization 
of  the  University  of  France.  The  problem  of  academic  degrees  was 
therein  disposed  of  in  a  logical  though  radical  way.  The  term  “Arts” 
which  was  now  meaningless  in  any  literal  sense,  was  set  aside:  and  in  place 
of  the  baccalaureate  therein  were  established  two  new  degrees  whose 
names  implied  their  chief  content:  they  were  “ Bachelier  es  Lettres,”  the 
backbone  of  which  was  the  humanities  in  a  somewhat  extended  sense, 
since  the  study  of  languages  and  literatures. other  than  those  of  Greece 
and  Rome  might  play  an  important  part:  and  “ Bachelier  es  Sciences 
Naturelles ,”  the  backbone  of  which,  it  is  needless  to  say,  was  the  study  of 
nature.  Corresponding  doctorates  in  Letters  and  Science  were  established, 
and  these  are  the  highest  academic  degrees  of  French  universities  to  this 
day.  The  master’s  degree  was  abolished:  but  for  professional  purposes 
equivalent  degrees  of  Licentiate  were  established:  these,  it  should  be 
understood,  are  not  licenses  to  be  literary  or  to  be  scientific,  but  to  teach 
letters  or  science :  the  old  degree  thus  returning  to  its  origin  in  the  licentia 
docendi.  These  degrees  were  all  set  forth  in  the  edict  of  1808  which 
announced  the  organization  of  the  University  of  France:  this  was  therefore 
the  origin  of  degrees  in  Letters  and  in  Science :  the  intent  and  the  distinc¬ 
tive  characteristics  of  each  are  plainly  indicated  in  the  title  that  it  bears. 

I  have  already  stated  that  the  baccalaureate  of  the  French  universities 
never  made  the  same  advance  as  in  England,  and  that  the  new  bacca¬ 
laureate  degrees  were  conferred  not  at  the  university,  but  at  the  lycee: 
they  stood  far  below  those  of  the  licentiate:  in  1902  their  distinctive  titles 
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were  discontinued  and  a  general  “  baccalaureate’ 7  established  which  is 
little  more  than  the  “  diploma”  of  a  modern  high  school,  and  is  hardly  to  be 
considered'  as  a  degree.  The  two  great  historic  titles  have  thus  finally 
passed  from  the  field  of  higher  education  at  the  great  historic  center  where 
they  probably  arose. 

Bachelors’  and  Masters’  degrees  then,  as  we  understand  them,  are 
now  practically  confined  to  the  English-speaking  peoples.  The  degrees 
brought  into  existence  by  the  edict  of  1808  have  been  variously  received 
by  them.  The  baccalaureate  in  letters  has  never  replaced  the  practically 
equivalent  degree  in  Arts:  I  know  of  no  instance  of  its  establishment  in 
any  of  'the  universities  of  the  British  empire:  it  has  occasionally  been  used 
by  an  American  college  as  the  symbol  of  a  curriculum  in  which  modern 
languages  and  literatures  have  been  substituted  for  the  classics :  it  is  practi¬ 
cally  now  extinct.  The  doctorate  in  letters,  a  living  degree  in  France 
and  Belgium,  is  also  offered  in  a  number  of  British  universities :  it  is  else¬ 
where  rarely  conferred  except  as  an  honorary  degree. 

Recurring  to  the  statement  above  made,  that  Bachelors’  and  Masters’ 
degrees,  as  we  today  understand  them,  are  practically  confined  to  the 
English-speaking  peoples,  it  is  necessary  here  to  enter  a  little  into  detail 
as  regards  current  usages  concerning  degrees  in  Arts  in  Great  Britain :  and 
this  not  only  on  account  of  its  importance  even  in  a  brief  outline  of- the 
history  of  these  degrees  such  as  the  present,  but  also  and  more  especially 
because  of  its  important  bearing  upon  the  question  of  the  present  day 
meaning  of  degrees  that  prevails  (with  an  important  exception  presently 
to  be  noted)  throughout  the  educated  world.  In  the  two  great  univer¬ 
sities  that  may  be  regarded  as  typical  for  England,  the  baccalaureate 
degree  in  Arts  is  attainable  only  after  a  stated  term  of  residence  and  upon 
the  passing  of  specified  examinations:  while  the  attainment  of  the  subse¬ 
quent  degree  of  Master  of  Arts  is  conditioned  only  upon  compliance  with 
certain  required  forms  and  the  payment  of  stipulated  fees :  neither  examina¬ 
tion  nor  actual  residence  being  requisite.  In  Scotland,  on  the  contrary, 
the  baccalaureate  degree  in  Arts  has  disappeared :  and  the  degree  of  Master 
of  Arts  is  conferred  only  after  a  stated  term  of  residence  and  the  passing  of 
specified  examinations.  The  requirements  are  such  in  the  two  cases  as  to 
make  the  Scotch  degree  of  Master  but  little  more  than  the  equivalent  of 
the  English  degree  of  Bachelor:  but,  as  will  be  clearly  seen,  the  English 
degree  of  Master  means  practically  nothing  more.  In  England  and  Scot¬ 
land  alike  the  attainment  of  the  Master’s  degree  renders  the  holder  (on 
compliance  with  specified  forms)  eligible  to  membership  in  the  legislative 
and  advisory  body  which,  under  the  various  names  of  Senate,  House  of 


58 


UNIVERSITY  OF  VIRGINIA 


Convocation,  or  General  Council,  is  the  historic  continuation  of  the  univer- 
sitas  magistrorum  of  the  middle  ages;  or  more  specifically  of  the  inner 
circle  thereof  which  included  only  the  magistri  regentes:  agreeing  with  the 
latter  in  function,  though  differing  from  it  in  the  important  respect  that 
it  is  no  longer  composed  exclusively  (or  even  chiefly)  of  Masters  or  Doctors 
who  are  actually  pursuing  the  vocation  of  teaching. 

On  account  of  its  important  relation  to  the  question  of  the  meaning  of 
degrees  above  referred  to,  it  is  important  to  note  that  the  requirements 
for  degrees  in  Arts  at  the  universities  of  Great  Britain  have  undergone 
great  modifications  in  recent  years  in  the  direction  of  greater  freedom  of 
choice  of  studies  on  the  part  of  the  individual  student :  but  that  the  changes 
that  have  been  made  have  kept  one  fundamental  principle  steadily  in 
view.  Alike  at  the  Scottish  universities  and  at  the  two  great  English 
foundations  that  are  the  direct  offspring  of  the  ancient  University  of  Paris, 
and  the  conservators  of  its  highest  traditions,  the  statutes  require  in  large 
measure  the  earnest  and  prolonged  study  alike  of  the  humanities,  in  the 
technical  sense,  and  of  humanity — of  mankind,  past  and  present,  socially, 
ethically,  and  aesthetically  considered;  of  the  laws  of  thinking  and  of 
reasoning,  and  of  their  results  in  the  fields  of  mathematics  and  of  philosophy. 
Other  things  there  may  be,  but  these  things  there  must  be:  and  without 
them  there  is  no  degree  in  Arts. 

The  recipients  of  these  degrees  come  from  all  classes  of  society:  the 
limitations  of  heredity  and  environment  are  upon  them:  but  as  a  class — 
there  are  exceptions  to  all  rules — certain  things  may  be  said  of  them.  The 
prolonged  and  thorough  study  of  languages  and  literatures  other  than  their 
own,  and  of  their  own,  has  trained  them  to  use  their  mother  tongue  with 
great  measure  of  correctness  and  clearness,  and  in  many  cases  with  marked 
refinement  of  diction.  Their  intellectual  horizon  has  been  broadened  in 
varying  measure,  by  vital  contact  with  the  best  thought  of  all  ages,  includ¬ 
ing  again  their  own.  They  have  learned  to  think  with  honesty,  vigor  and 
with  earnest  hearts  beyond  the  limits  of  themselves,  their  class,  and  their 
day.  They  are  in  large  measure  men  and  women  of  liberal  education 
and  quickened  sympathies :  and  while  they  differ  widely  in  native  capacity, 
in  appetencies,  in  interests,  and  in  vocations,  nothing  human  is  altogether 
alien  to  them. 

In  consideration  of  the  facts  stated  concerning  the  usages  now  obtain¬ 
ing  in  Great  Britain,  the  statement  previously  made  should  perhaps  now 
be  modified  as  follows.  The  historic  degrees  of  Bachelor  and  Master  of 
Arts,  regarded  as  two  successive  grades  of  scholarship,  and  attainable  in 
both  cases  upon  the  completion  of  terms  of  actual  residence  of  specified 
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minimum  length  and  by  the  passing  of  examinations  of  prescribed  and 
definite  amount,  or  the  satisfaction  of  equivalent  tests,  are  now  living  and 
coordinated  degrees  only  in  the  British  Empire  outside  of  Great  Britain 
and  in  the  United  States. 

I  have  already  spoken  of  the  origin  of  degrees  in  the  Sciences  at  the 
University  of  France  in  1808,  and  have  mentioned  the  recent  disappearance 
throughout  France  of  the  baccalaureate  therein.  It  is  now  necessary  to 
my  purpose  to  take  up  briefly  their  subsequent  history  in  the  land  of  their 
earliest  adoption.  It  may  be  well  to  note  at  this  point  that  there  was  from 
the  outset  no  indefiniteness  as  to  their  significance.  The  French  title 
above  quoted  was  explicit :  there  was  no  less  certainty  in  the  intent  of  the 
earliest  English  usage:  the  defining  adjective  and  the  plural  noun  were 
together  replaced,  and  rightly,  by  the  single  word  Science.  The  men  who 
made  this  change  were  far  from  illiterate:  but  they  were  not  troubled  by 
specious  arguments  as  to  the  original  meaning  (with  which  they  were 
quite  familiar)  of  the  Latin  verb  scire:  they  used  the  word  in  a  sense  which 
was  then  perfectly  well  understood;  the  sense  in  which  it  is  ordinarily 
used  today,  when  no  qualifications  or  limitations  are  associated  with  it,  by 
educated  men  everywhere. 

The  degree  of  Bachelor  of  Science  was  offered  by  the  University  of  Lon¬ 
don  in  the  system  of  degrees  which  it  promulgated  shortly  after  its  estab¬ 
lishment  by  royal  charter  in  1836:  the  conditions  of  its  acquisition  were 
greatly  in  advance  of  the  French  degree  of  a  similar  name:  its  distinctive 
features  were,  of  course,  the  same.  In  accordance  with  the  English  prefer¬ 
ence  for  the  time-honored  title  of  Master,  the  degree  of  Master  of  Science 
was  at  the  same  time  substituted  for  the  corresponding  doctorate  of  the 
French  university.  This  is  therefore  the  latest  born  of  the  academic 
degrees;  since  the  subsequent  use  at  some  American  colleges  and  universi¬ 
ties — 'with  an  exceedingly  variable  significance — of  the  degree  of  Bachelor 
of  Philosophy  is  in  reality  a  revival  by  title  of  a  little  used  and  long  for¬ 
gotten  synonym  for  the  baccalaureate  in  Arts  of  more  than  five  centuries 
previous. 

The  degrees  in  Science  offered  by  the  University  of  London  found  from 
the  beginning  ready  applicants:  they  received  for  some  time,  however, 
but  scanty  consideration  on  the  part  of  her  older  and  more  aristocratic 
sisters.  About  the  middle  of  the  last  century,  however,  the  study  of 
nature  gave  rise  to  the  permanent  recognition  and  general  acceptance  in 
quick  succession  of  two  great  concepts,  each  of  which  had  been  dimly  seen 
in  the  prophetic  visions  of  some  of  the  world’s  greatest  thinkers  centuries 
before.  The  first  of  these  was  the  doctrine  of  the  Conservation  and  the 
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fundamental  Unity  of  Energy:  the  second  was  the  doctrine  of  the  Unity 
and  the  Continuity  of  Life :  and  it  was  early  seen  that  these  were  correlated 
in  a  great  underlying  principle  whose  recognition  has  transformed  modern 
thought.  Of  this  great  generalization  it  has  been  well  said  that  “ before 
that  day  there  were  sciences;  since  it  there  is  Science.”  As  a  result  of 
this,  the  greatest  intellectual  movement  of  the  last  half  century,  the  value 
for  purposes  of  discipline  and  culture  of  the  serious  study  of  the  phenomena 
and  laws  of  nature  has  not  only  ceased  to  be  called  in  question,  but  has  been 
given  full  recognition  at  the  other  great  British  centers  of  learning.  In 
accordance  therewith,  baccalaureate  degrees  in  Science,  essentially  similar 
to  those  first  promulgated  by  the  University  of  London,  have  been  estab¬ 
lished  in  England  at  Victoria,  Durham,  and  (last  of  all)  at  Oxford:  in 
Scotland  at  Aberdeen,  Edinburgh,  Glasgow,  and  St.  Andrews:  and  at  all 
the  leading  universities  of  the  11  empire  over  sea”  from  Canada  to  Australia. 
The  subordinate  is  followed  by  an  advanced  degree  at  all  of  these  founda¬ 
tions,  some  of  them  conferring  the  Master’s  and  others  the  Doctor’s  degree 
upon  the  satisfaction  of  requirements  in  both  cases  of  a  high  and  distinctive 
character. 

The  requirements  for  the  baccalaureate  degree  in  Science,  as  offered 
in  the  universities  of  Great  Britain,  have  by  no  means  attained  to  the 
fundamental  uniformity  which  I  have  pointed  out  as  characteristic  of 
those  for  the  degrees  in  Arts.  This  is  in  part  due  to  their  youth.  It  is 
possible,  for  another  reason,  that  they  may  never  do  so.  The  advancement 
of  our  knowledge  of  the  laws  of  nature  has  such  a  direct  and  practical 
relation  to  progress  in  things  concerning  the  material  welfare  of  the  indi¬ 
vidual  and  of  society  that  there  is  a  natural  and  irresistible  tendency  to 
the  promulgation  of  schedules  varying  in  every  degree  from  those  that 
are  primarily  and  fundamentally  educational  to  those  that  are  frankly 
and  fully  vocational.  Realizing  fully  the  value  and  importance  of  the 
latter,  I  am  dealing  at  this  time  only  with  the  former;  and  it  is  concerning 
these  that  the  statements  of  the  opening  sentences  of  this  paragraph  were 
made.  They  have  these  important  characteristics  in  common.  They 
call  for  proficiency  in  the  use  of  the  mother  tongue  and  for  a  working 
familiarity  with  one  or  both  of  the  leading  languages  of  the  Continent :  they1 
require  a  varying  measure  of  attainment  in  Pure  Mathematics:  they 
demand,  as  their  fundamental  essential,  prolonged  and  intensive  work  in 
more  than  one  of  the  great  divisions  of  natural  science.  While  the  mini¬ 
mum  time  of  required  residence  is  no  greater  than  that  for  the  degree  in 
Arts,  the  amount  of  work  required  is  never  less,  and  in  some  cases  greater. 
Without  the  satisfaction  of  these  requirements  there  is  no  degree  in  Science. 
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The  applicants  for  these  degrees,  like  those  for  the  degrees  in  Arts,  come 
from  every  class  of  society.  They  are  impelled  by  varying  motives:  some, 
doubtless,  are  inspired  less  by  a  thirst  for  knowledge  than  by  the  fact  that 
they  see  that  others  have  eaten  of  loaves  and  are  filled:  it  may  be  noted, 
however,  that  many  a  man  has  sought  a  degree  in  Arts  from  a  desire  not 
so  much  to  achieve  the  usefulness  as  to  secure  the  wages  of  a  schoolmaster. 
Of  their  recipients  as  a  class — again  with  exceptions,  and  in  varying  meas¬ 
ure — 'Certain  things  may  be  said.  They  have  learned  to  speak  with  accu¬ 
racy  and — in  various  degree — with  clearness  and  refinement  of  diction. 
They  have  been  trained  to  think  with  honesty,  vigor,  and  reverence  upon 
some  of  the  greatest  problems  that  have  confronted  the  human  mind. 
They  have  been  brought  to  know  not  so  much  the  stubbornness  as  the 
dignity  of  facts,  and  to  bow  respectfully  to  them  while  framing  ever-neces- 
sary  theories.  The  truth  and  the  search  for  truth  has  made  them  free: 
and  with  a  great  price  have  some  of  them  obtained  their  freedom.  They 
have  looked  out  upon  a  limitless  horizon:  and  they  have  learned  to  look 
with  ever  open  minds;  and  to  look,  with  respect  if  not  with  reverence, 
upon  all  things,  whether  great  or  small;  whence  it  is  that  nothing  that 
exists  is  altogether  alien  to  them.  Of  such  as  these  it  can  with  equal 
truth  be  said  that  they  are  men  and  women  of  liberal  education. 

Such  a  system — for  it  is  one  system — of  higher  education  as  obtains 
in  Great  Britain  today  recognizes  that  there  are  two  great  disciplines:  one, 
the  study  of  man;  the  other,  the  study  of  the  universe  in  which  he  dwells. 
Their  end  is  one:  the  increase  of  mental  vigor  and  clearness  and  the  enlarge¬ 
ment  and  liberation  of  the  mind :  the  education  of  a  free  man  for  the  sake 
of  his  manhood.  The  first  is  generally  regarded  as  the  higher  and  finer: 
while  inclination  and  circumstance  have  alike  impelled  me  to  pursue  the 
second — if  I  may  speak  of  myself  in  this  connection — I  wish  to  express 
my  adhesion  to  this  opinion,  as  the  result  of  many  years  of  observation. 
I  wish  also  to  express  my  conviction  that  the  second,  in  its  highest  and 
fullest  development,  is  in  some  respects  the  broader  and  more  profound. 

Such  then  is  the  system,  and,  if  I  have  rightly  portrayed  them,  the 
fruits  of  undergraduate,  or,  as  we  should  term  it,  college  education  as  it 
exists  in  Great  Britain  today.  Can  any  system  have  a  higher  aim?  do 
more  or  better  things  than  these?  If  so,  let  us  seek  diligently  to  find  it: 
we  have  not  found  it  yet.  Until  we  find  it  can  we  who  are  concerned  with 
higher  education  in  America  do  better  than  to  continue  to  build — or  to 
resume  building — upon  the  foundations  that  time,  experience,  and  wisdom 
have  laid? 

A  discussion  of  academic  degrees  would  certainly  be  far  from  complete 
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should  it  fail  to  take  due  and  respectful  notice  of  those  of  the  highest  order. 
I  have  made  from  time  to  time  brief — and  but  brief — mention  of  the  origin 
of  the  various  doctorates.  This  brevity  has  been  very  far  from  due  to  any 
low  opinion  on  my  part  of  their  relative  importance  or  significance.  On 
the  contrary,  it  is  because  their  importance  is  so  fully  recognized  and  their 
significance  so  generally  understood  that  I  have  felt  it  unnecessary  to 
enter  at  any  length  upon  a  discussion  of  their  history,  which  is  simple  and 
has  been  sufficiently  outlined ;  or  their  meaning,  which  is  well  known  and 
universally  agreed  upon,  and  upon  which,  therefore,  brief  comment  only 
need  be  made. 

The  academic  degree  of  Doctor,  whether  of  Philosophy,  of  Letters,  or 
of  Science,  is  everywhere  understood  to  signify  that  its  recipient  has  laid 
the  foundation  which  the  acquisition  of  a  baccalaureate  degree  implies: 
that  he  has  proceeded  to  the  attainment  of  more  intimate  knowledge  con¬ 
cerning  a  limited  number  of  the  subjects  to  which  his  previous  education 
has  introduced  him :  and  that  concerning  one  of  these  he  has  made  himself 
familiar  with  the  present  state  of  knowledge  to  such  an  extent,  and  has 
had  such  practical  experience  in  the  methods  by  which  such  knowledge 
is  obtained,  that  he  is  qualified  to  give  assistance  of  real  and  substantial 
value  to  the  work  of  its  extension:  direct  evidence  of  such  ability,  of  real 
importance  but  not  necessarily  of  great  volume,  is  generally  but  not  univer¬ 
sally  required.  The  minimum  time  of  required  residence  differs  to  some 
extent  at  different  universities:  the  programs  are,  of  course,  nearly  as 
numerous  as  the  candidates. 

Degrees  thus  obtained  are  from  their  very  nature  the  insignia  of  special¬ 
ists,  and  no  general  statements  can  be  made  concerning  their  recipients 
as  a  class.  Some,  having  achieved  it,  appear  to  be  therewith  content: 
like  the  century  plant,  they  flower  rarely  or  but  once:  not  usually  with 
the  same  profusion  and  splendor  of  blossom,  though  quite  frequently  with 
the  same  or  greater  uncertainty  as  to  the  production  of  vitalized  seeds. 
Many  become  industrious  seekers  for  knowledge:  and  for  the  talent  that 
each  has  received  they  return,  bringing  some  two,  some  five,  and  some  ten 
talents.  Some  become  leaders  in  the  search  that  mankind  is  unceasingly 
and  irresistibly  making  for  truth :  and  among  these  may  be  found  many  of 
those  of  whom  it  may  be  said — as  one  of  their  number  said  reverently  of 
himself  centuries  ago — that  they  “do  think  the  thoughts  of  the  Eternal 
One  after  Him.” 

While  these  are  regarded,  and  rightly,  as  academic  degrees,  they  are 
by  title,  and  were  historically,  in  a  sense  vocational ;  though  they  are  sought 
and  obtained  today  by  many  who  do  not  follow  and  never  have  had  any 
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serious  intention  of  following  the  vocation  implied.  Their  attainment  is 
a  sine  qua  non  for  full  admission  to  many  faculties.  It  is  necessary  to  my 
purpose  to  direct  attention  to  the  fact  that  the  possession,  nevertheless,  of 
such  a  degree  is  no  certain  evidence  of  eminent  fitness  for  that  vocation. 
The  divers  routes  travelled  for  its  attainment,  and  especially  the  natural 
aptitudes  and  inclinations  of  its  recipients  are  so  varied,  that  many  of  the 
most  earnest  and  serious  of  them,  including  often  those  to  whose  best 
work  the  academic  atmosphere  is  most  favorable,  are  but  poorly  qualified 
for  that  calling.  It  is,  I  think,  putting  it  too  strongly  to  say,  as  has  been 
said,  that  great  ability  in  research  is  in  inverse  ratio  to  great  ability  in 
teaching:  there  are  altogether  too  many  and  too  great  exceptions  to  the 
rule:  but  it  may  certainly  be  said  that  marked  ability — amounting  at 
times  even  to  a  genius — for  advancing  human  knowledge  is  often  associated 
with  marked  deficiency  of  power  in  teaching,  especially  upon  the  level  of 
collegiate  or  undergraduate  instruction. 

In  an  allusion  to  the  present  day  meaning  of  degrees  (and  especially 
of  baccalaureate  degrees)  that  prevails  throughout  the  educated  world, 
I  referred  to  important  exceptions  that  must  later  be  considered.  Their 
discussion  calls  for  an  outline  of  the  history  of  the  origin  and  development 
of  American  colleges. 

These,  in  colonial  days,  were  in  most  cases  established  by  royal  charter : 
they  were  few  in  number  and  quite  uniform  in  character  and  efficiency. 
When  the  ties  between  the  colonies  and  the  mother  country  were  severed, 
the  vox  regis  was  supplanted  by  the  vox  populi  as  expressed  by  act  of  legisla¬ 
ture:  since  that  time  they  have  multiplied;  at  first  slowly, later  with  marked 
rapidity,  which  has  diminished  in  more  recent  years:  their  character  and 
efficiency  is,  to  say  the  least,  quite  various.  One  can  not  reasonably 
expect  too  much  of  a  “  college”  organized  by  a  stock  company  composed 
largely  of  real  estate  dealers  and  with  a  cash  capital  of  ten  thousand 
dollars. 

The  colonial  colleges  were  in  a  sense  offshoots  from  the  two  great 
English  universities.  They  might,  perhaps,  be  regarded  as  detached  units 
thereof.  Each  had  its  single  collegium  of  students,  and  usually  a  single 
modest  hall  of  residence :  each,  too,  its  single  collegium  of  instructors,  which 
also  exercised  the  university  function  of  an  examining  and  degree-conferring 
body,  the  faculty:  the  head  master  invariably  received  the  title  of  presi¬ 
dent.  The  control  of  the  material  possessions  of  the  foundation  was  in 
some  cases  in  the  hands  of  a  separate  body :  it  is  of  interest  in  this  connection 
to  know  that  the  royal  charter  of  the  College  of  William  and  Mary — the 
second  of  the  great  historic  colonial  foundations — vested  the  title  to  the 
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possessions  of  the  college  directly  in  “the  president  and  the  masters  or 
professors;”  the  magistri  regentes  of  the  middle  ages.  The  curriculum,  as 
the  single  inflexible  schedule  was  called,  was  essentially  the  same  every¬ 
where  and  was  modelled  directly  upon  that  of  the  parent  foundations  in 
England:  it  led  to  the  single  baccalaureate  degree  in  Arts:  the  usages  of 
the  English  universities  were  closely  followed  as  regards  the  Master’s 
degree. 

The  earlier  postrevolutionary  colleges  were  modelled  directly  upon 
their  predecessors,  as  were  for  a  long  time  those  of  later  birth,  alike  as  to 
their  organization  and  their  curricula;  with  some  exceptions,  these  were 
characterized  by  marked  uniformity  until  after  the  middle  of  the  last 
century:  their  faculties  have  invariably  combined  the  tutorial  and  the 
degree-conferring  functions.  The  latter  has  in  some  cases  been  exercised 
in  a  manner  characterized  by  great  freedom,  if  not  by  marked  audacity: 
but  there  has  been  a  change  for  the  better  in  this  respect  in  recent  years. 

Some  of  the  older  and  better  colleges  have  adhered  strictly  to  the  collegi¬ 
ate  function  as  here  understood:  some  of  them  have  added  other  faculties 
and  have  become  universities  in  the  current  sense  of  the  term.  .A  small 
number  of  fully  organized  universities  have  in  recent  years  come  into 
existence  upon  private  foundations.  A  few  state  universities  were  estab¬ 
lished  very  early  in  the  history  of  the  nation;  though  most  of  these  had 
for  a  long  time  but  a  single  faculty,  that  of  Arts:  the  rapid  multiplication 
of  state  universities  in  more  recent  years,  especially  in  the  middle  and 
western  states,  is  of  course  familiar:  each  of  these  has  now  several  different 
faculties:  the  equipment  of  these,  while  varying  greatly,  is  in  most  cases 
adequate,  and  in  some  of  the  highest  order.  It  is  of  interest  to  note  that 
a  single  well-organized  and  efficiently  equipped  university — that  of  Cin¬ 
cinnati — exists  upon  a  strictly  municipal  foundation.  In  all  American 
universities,  however  originating,  the  college  is  a  primary  and  fundamental 
feature:  they  differ  in  this  respect  from  the  German  universities,  with 
which  they  are  oftenest  compared,  as  they  do  in  respect  of  the  non-multi¬ 
plicity  of  essentially  similar  colleges  from  the  great  English  universities: 
their  organization  approaches  perhaps  most  nearly  to  those  of  Scotland. 

The  first  great  step  in  the  direction  of  higher  education  on  the  part  of 
the  nation  was  the  passage  in  1864  of  what  is  familiarly  known  as  the 
Morrill  law,  which  provided  by  national  grants  for  the  establishment  in 
certain  states  (since  extended  to  all  states  and  territories)  of  colleges  whose 
functions  should  be  “the  liberal  and  practical  education  of  the  people  in 
the  various  pursuits  and  professions  of  life.”  I  have  the  testimony,  both 
written  and  personal,  of  the  author  of  this  law  that  the  first  was,  alike  with 
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the  second,  his  intent  and  that  of  the  Congress  by  which  it  was  passed: 
the  breadth  of  its  purpose  has  not  always  been  recognized.  These  have 
in  a  few  instances  become  independent  foundations:  in  most  cases  they 
have  been  combined  with  the  state  universities,  of  some  of  which  they 
have  formed  the  nucleus.  Some  of  the  independent  foundations  have — 
and  justly— made  adequate  provision  for  and  offered  degrees  in  Arts  as 
well  as  in  pure  Science:  along  with  technical  or  vocational  degrees  of  various 
titles.  Since  that  day — and  before  it  also — there  have  arisen  in  this 
country  numerous  colleges,  rightly  so-called,  of  various  explicit  technical 
purpose;  such  as  colleges  of  agriculture,  of  engineering,  of  journalism,  of 
architecture,  and  the  like.  The  term  college,  nevertheless,  when  not  speci¬ 
fically  qualified  or  restricted,  retains  generally  if  not  universally  its  proper 
meaning  as  a  place  for  liberal  as  distinguished  from  vocational  education. 

The  college,  in  this  sense,  is  the  cornerstone  of  our  system  of  higher 
education.  The  history  of  baccalaureate  degrees  in  this  land  is  therefore 
of  importance.  I  shall  first  discuss  as  briefly  as  possible  that  of  the  degree 
in  Arts.  The  story  of  degrees  in  Science  has  a  darker  side,  and  must  be 
entered  into  at  somewhat  greater  length. 

I  have  endeavored  in  the  outline  which  I  have  given  you  (of  whose 
imperfections  I  am  keenly  aware)  to  show,  by  tracing  the  history  of  the 
degrees  in  Arts,  how  they  came  to  have  a  meaning  and  value,  outside  of 
any  professional  or  vocational  significance,  as  the  symbols  of  liberal  educa¬ 
tion:  as  the  evidence  of  an  effort,  however  imperfect,  to  contribute  to 
the  richness  and  dignity  of  human  life.  One  important  movement  demands 
consideration:  fortunately  (as  I  think),  it  was  not  international:  unfortu¬ 
nately  (as  it  seems  to  me,  again,)  it  took  place  in  our  own  land.  I  should 
be  glad  to  omit  mention  of  it  if  I  did  not  feel  that  it  had  much  to  do  with 
the  questions  of  which  I  spoke  at  the  outset,  and  as  an  introduction  to 
which  this  outline  has  been  given. 

The  movement  in  question  began  over  forty  years  ago  at  what  is  in 
many  respects  the  greatest  of  American  universities:  it  began  as  an  effort 
to  farther  liberalize  collegiate  education  by  the  opening  of  elective  courses 
in  a  much  greater  number  and  variety  of  subjects  than  had  ever  been 
offered  hitherto:  as  a  necessary  consequence  it  proceeded  to  diminish  the 
number  of  subjects  required  as  essential  and  to  greatly  lessen  the  amount 
of  work  required  in  those  that  remained :  it  culminated  in  the  abolition  of 
all  requirements  except  that  of  a  total  aggregate  of  work,  to  be  chosen  by 
indhidual  preference.  Its  fruition  is,  as  I  regard  it,  the  deliquescence  of 
college  education.  Under  it  mature  young  men  of  clear  mind  and  definite 
purpose  could  perhaps  get  as  much  and  more  out  of  their  college  course 
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than  under  the  system  which  it  displaced:  but  there  was  nothing  in  it  to 
constrain  those  of  less  strength  of  purpose — or  of  no  purpose  at  all — to 
that  positive  and  continuous  effort  along  a  definite  line  which  alone  gives 
discipline  and  value  to  any  system:  and  this  is  the  very  class  of  young 
men  who  most  need  to  be  awakened,  stimulated,  and  developed. 

I  need  not  dwell  upon  the  spreading  of  this  system :  neither  do  I  need 
to  tell  this  audience  that  many  of  the  best  institutions  of  the  land  have 
resisted  its  influence,  and  have  achieved  all  of  the  real  benefits  that  it 
possesses,  while  avoiding  in  great  measure  the  evils  to  which  it  has  given 
rise.  The  fact  remains,  however,  that  due,  as  I  believe,  largely  to  its 
influence,  an  American  degree  in  Arts  has  no  definite  and  well  understood 
meaning  today:  and  (which  I  regard  as  still  more  important)  that  there 
has  been  developed  among  American  college  men,  an  unfortunate  amount 
of  indefiniteness  and,  in  many  cases,  a  still  more  lamentable  indifference 
as  to  the  meaning  and  value  of  college  degrees. 

It  is  to  the  credit  of  the  University  of  Pennsylvania  that  the  first 
Department  of  Natural  Science  in  an  American  university  was  there  estab¬ 
lished  in  1816:  due  doubtless  to  the  immediately  preceding  movement  in 
France  of  which  I  have  spoken.  It  must  unfortunately  be  added  that 
the  experiment  was  abandoned  in  less  than  ten  years  from  its  inception, 
because  it  brought  few  immediate  results.  What  was  in  all  probability 
the  first  independent  School  of  Natural  Science  in  this  or  any  other  English 
speaking  country  was  founded  at  Troy,  New  York,  by  the  generosity  of 
Stephen  Renssalaer,  under  the  guidance  of  Professor  Amos  Eaton,  for¬ 
merly  of  Williams  College.  It  was  at  its  outset  devoted  to  instruction 
in  the  sciences  and  their  application  alike:  it  conferred  the  degree  recently 
announced  by  the  University  of  France.  It  established  in  1835  a  depart¬ 
ment  of  Civil  Engineering:  it  was  reorganized  in  1850,  and  it  was  then 
decreed  that  “its  educational  object  should  be  restricted  to  matters  imme¬ 
diately  cognate  to  Architecture  and  Engineering.”  By  this  Act  the  Rens- 
salaer  Polytechnic  Institute  (as  it  had  now  become)  definitely  relegated 
its  work  in  science  to  an  altogether  subordinate  position,  and  took  its 
place  as  a  technical  school. 

While  occasional  professorships  in  one  or  more  of  the  sciences  had  been 
established  from  time  to  time  in  the  leading  colleges  and  universities  of 
America,  the  hasty  experiment  of  the  University  of  Pennsylvania  was  for 
a  long  time  unrepeated.  In  1847  the  Corporation  and  Overseers  of  Harvard 
College  established  a  School  of  Science  which  was  in  the  following  year 
named  in  honor  of  Abbott  Lawrence,  who  became  its  benefactor.  About 
the  same  time  a  Department  of  Science  was  opened  at  Yale,  which  was 
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definitely  organized  as  a  Scientific  School  in  1854:  like  its  sister  at  Cam¬ 
bridge,  it  received  the  name  of  the  chief  contributor  to  its  foundation, 
Joseph  Sheffield.  The  School  at  Cambridge  conferred  the  degree  of  Bache¬ 
lor  of  Science:  that  at  New  Haven,  going  back  to  Bologna,  adopt.ed  that 
of  Bachelor  of  Philosophy:  thus  indicating  its  difference  while  expressing 
its  equivalence  with  that  of  the  degree  of  Bachelor  of  Arts. 

It  should  be  noted  that  both  the  Lawrence  Scientific  School  and  the 
Sheffield  Scientific  School  were  originally  intended  chiefly  if  not  solely 
for  the  benefit  of  young  men  of  mature  years  who  had  already  received 
collegiate  training.  They  were,  in  fact,  the  precursors  of  graduate  depart¬ 
ments;  and  for  some  years  the  majority  of  the  students  in  each  were  of 
the  class  indicated.  Their  courses  of  study  were  therefore  arranged  largely 
with  a  view  to  the  training  of  men  as  experts  in  one  or  another  of  the 
sciences,  rather  than  of  educating  them  by  the  study  of  science:  for  this 
reason,  also,  their  requirements  regarding  conditions  of  admission,  length 
of  residence,  and  in  particular  the  conditions  on  which  degrees  should  be 
conferred  were  in  their  earlier  years  quite  vague.  They  each  soon  recog¬ 
nized,  however,  the  necessity  of  admitting  students  other  than  these,  and 
the  courses  offered  were  in  consequence,  especially  at  New  Haven,  early 
shaped  with  reference  to  the  needs  of  undergraduates. 

While  other  adequate  foundations  for  the  baccalaureate  in  Science 
soon  came  into  existence,  these  were  the  two  leading  Schools  of  Science 
of  fifty  years  ago:  and  students  soon  began  to  seek  the  new  education  in 
constantly  increasing  numbers.  It  must  not  be  inferred  that  baccalaureate 
degrees  in  science  were,  however,  nowhere  else  obtainable :  it  was  a  modest 
college  indeed  that  hesitated,  on  account  of  its  incapacity,  to  offer  one. 
As  given  alike  in  England  and  in  France  the  new  degree  was  the  exponent 
of  work  which,  both  in  character  and  in  quantity,  was  well  worthy  of 
baccalaureate  honors.  When  first  given  at  Harvard  it  was,  as  I  have 
already  indicated,  a  post-graduate  honor.  A  new  degree  of  such  highly 
respectable  antecedents,  and  so  favorably  introduced,  could  not  fail  to 
attract  attention.  It  would,  perhaps,  be  uncharitable  to  say  that  it  seemed 
to  meet  a  long-felt  want.  Neither  Yale  nor  Harvard  had  seen  fit  to  estab¬ 
lish  any  very  stringent  requirements  for  admission  upon  those  students 
who  sought  it :  why  should  others?  It  is  true  that  Agassiz,  Gray,  and.  Gibbs 
were  at  Harvard,  and  Silliman  and  Dana  at  Yale:  but  there  were  other 
college  professors  of  the  sciences,  were  there  not?  A  degree  which  could 
be  conferred  upon  the  completion  of  a  course  from  which  Latin  and  Greek 
were  omitted,  and  for  entrance  upon  which  nothing  in  particular  need  be 
required,  was  readily  laid  hold  of  by  institutions  whose  real  though  not 
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avowed  reason  for  conferring  it  was  the  fact  that  it  furnished  them  with 
an  opportunity  to  retain  students  who  were  not  prepared  for  that  which 
was  still  dignified  by  the  title  of  “the  regular  college  course.” 

Such,  half  a  century  ago,  was  the  new  degree  in  the  old  college  at  its 
best:  its  worst  is  hard  to  picture  in  a  single  sentence.  Somewhere  about 
the  middle  of  the  scale  would  come  the  case  of  colleges  which  merely  sub¬ 
stituted  for  the  whole  of  their  work  in  Latin  and  Greek  a  single  year  in 
French  or  German;  reducing  the  course  in  “Science” — heaven  save  the 
mark! — to  three  years.  Small  wonder  that  such  degrees  were  regarded 
not  only  with  the  disapprobation  of  the  partisans  of  the  old  education, 
but  with  general  disfavor:  or  that. their  recipients  were  treated  with  scant 
respect  even  by  the  institutions  whose  parchments  they  held.  At  the  best 
of  the  schools  where  the  baccalaureate  degree  in  Science  was  given  it  was 
conferred  chiefly  for  special  attainment  in  some  one  of  the  sciences;  with, 
in  most  cases,  a  very  scanty  knowledge  of  the  others;  and  with  little  or 
none  of  the  other  subjects  ordinarily  entering  into  a  liberal  education. 
Where  it  was  unworthily  given  it  stood  merely  for  the  old  course  in  Arts 
with  everything  virile  taken  from  it. 

This  atrocious  prostitution  of  the  degree  of  Bachelor  of  Science  was 
accompanied  by  that  of  another.  The  degree  of  Doctor  of  Philosophy 
was  as  much  a  novelty  to  many  college  faculties  as  were  those  in  Science, 
and  as  available.  It  was  readily  laid  hold  of  as  a  convenient  ornament 
to  bestow  upon  men  who  were  regarded  as  not  quite  worthy  of  the  more 
familiar  and  time  honored  doctorates.  The  reckless  bestowal  of  both 
degrees  soon  gave  rise  to  an  earnest  protest:  a  crusade  against  it  was  led 
by  an  eminent  American  chemist,  and  was  quickly  joined  by  the  American 
Association  for  the  Advancement  of  Science  and  by  other  learned  bodies: 
in  consequence  it  was  in  great  measure  but  not  altogether  checked. 

The  degree  of  Doctor  of  Philosophy  has  been  with  us  restored  to  its 
full  dignity  and  distinctive  value:  where  it  is  now  occasionally  given  by 
self-respecting  institutions  as  an  honorary  degree  it  is  bestowed  upon  men 
whose  acceptance  of  it  does  honor  to  it  and  to  the  university  conferring 
it.  The  younger  sister  has  not  as  yet  so  fair  a  fortune.  The  degree  of 
Bachelor  of  Science  has  been  in  recent  years  provided  for  in  many  if  not 
most  of  our  leading  institutions,  and  is  now  widely  bestowed:  and  in  some 
institutions  with  a  definite  and  distinctive  value:  but,  due  in  part  to  the 
ill  repute  into  which  it  at  one  time  fell,  and  in  still  greater  measure  to  the 
indefiniteness  and  indifference  of  opinion  regarding  the  meaning  of  college 
degrees  to  which  I  have  referred,  it  has  today  no  well  established  and 
definite  significance  (except  when  given  as  a  vocational  degree).  It  can 
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not  be  said  to  be  altogether  meaningless,  since  its  possession  signifies  that 
the  recipient  has  given  no  evidence  of  having  received,  in  his  preliminary 
school  years,  any  introduction  to  the  study  of  Latin  or  Greek:  such  a 
meaning  may,  however,  be  properly  regarded  as  a  minus  sign.  The  neces¬ 
sity  of  having  something  to  offer  to  as  many  comers  as  possible  is  apparently 
still  felt  throughout  the  land. 

A  number  of  institutions  have  recognized  the  absurdity  of  the  existing 
situation,  and  offer  today  but  a  single  collegiate  degree,  that  of  Bachelor 
of  Arts,  to  all  applicants  who  present  a  required  amount  of  preparatory 
work,  and  comply  with  the  requirements  of  a  freely  elective  program :  and 
this  is  altogether  reasonable:  if  degrees  have  no  longer  any  distinctive 
meaning,  there  is  need  of  but  one,  if,  indeed,  of  any.  If,  however,  the 
two  great  disciplines  recognized  by  other  English-speaking  peoples  really 
exist,  then  there  is  need  of  a  degree  standing  clearly  and  definitely  for 
each. 

Much  earnest  and  valuable  work  has  been  done  in  recent  years  looking 
toward  the  standardization  of  the  American  university  and  of  the  American 
college.  Is  not  the  time  ripe  for  the  standardizing  of  the  American  degree? 
Ought  not  this  to  be  done  not  merely  upon  the  basis  of  the  number  (and 
kind)  of  units  required  for  admission,  the  number  of  required  years  of 
college  residence  (and  their  length),  and  the  number  of  “hours”  of  collegiate 
work  required,  but  also  with  earnest  discussion  of  the  questions  of  what 
the  degrees  themselves  should  mean,  and  what  their  acquisition  should 
clearly  signify  to  the  world  concerning  the  recipients  of  each?  Ought  there 
not  soon  to  be  a  standardization  of  purpose  in  this  respect?  Ought  not  the 
schedule  that  leads  to  a  baccalaureate  degree  to  be  so  framed  that  it  makes 
not  only  possible  but  necessary  the  extensive  study  that  gives  breadth, 
and  the  intensive  study  that  makes  for  closeness  and  accuracy  of  thinking, 
of  some  one  subject  or  group  of  subjects? 

In  putting  before  you  the  story  of  degrees,  and  especially  of  academic 
degrees,  from  their  origin  in  the  middle  ages  at  the  studia  of  Europe  down 
to  the  usages  concerning  them  of  our  own  day  and  our  own  land,  I  have 
submitted  several  questions  in  what  seemed  to  me  to  be  their  immediate 
connection.  I  wish  to  close  by  presenting  others  to  which  I  referred  at 
the  outset,  and  which  I  have  kept  constantly  in  view:  questions  that 
earnest  and  sober  minded  men  are  beginning  to  raise  concerning  the  mean¬ 
ing  and  especially  the  value  of  academic  education.  I  submit  them  not 
solely  nor  especially  to  you,  but,  as  far  as  my  feeble  voice  may  carry,  to 
all  who  are  directly  concerned  therewith.  We  need  not  take  too  seriously 
the  angry  fulminations  of  a  prominent  successful  Western  manufacturer: 
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but  there  are  men  of  equal  prominence  and  ability,  many  of  them  college- 
bred  in  the  best  sense  of  the.  word,  who  are  asking  in  all  kindness  (and 
often  in  sadness  as  well)  some  important  questions:  very  soon  the  great 
majority  of  the  thinking  members  of  the  community  will  join  in  asking 
them :  and  when  the  people  ask,  the  answer  must  very  soon  be  forthcoming. 
It  behooves  all  earnest  men  whose  calling  and  whose  serious  concern  is 
college  education  to  consider  calmly,  earnestly,  and  sincerely,  and  to  dis¬ 
cuss  frequently  and  fully  the  answers  that  must  be  given  to  questions  such 
as  these. 

Is  the  American  college  of  today  justifying  its  existence  by  the  accom¬ 
plishment  of  something  of  real  and  demonstrable  value?  If  so,  what  is  it, 
specifically  that  it  is  doing,  or  trying  to  do?  In  what  measure  does  it 
succeed  in  doing  it? 

Is  the  aspiration  for  degrees  an  effective  stimulus  to  profitable  endeavor, 
and  thereby  a  valuable  means  to  a  useful  end?  Or  have  degrees,  as  some 
assert,  outlived  their  usefulness  and  become  merely  useless  adornments 
that  could  wisely  be  dispensed  with? 

If — let  us  admit  the  possibility — things  have  gone  wrong  in  any  way, 
how  far  have  they  gone  wrong,  and  in  what  way?  and  how  can  they  be 
most  speedily  and  safely  set  right?  On  the  other  hand,  if  we  assume — as 
I,  for  one,  certainly  do — that  colleges  still  have  a  right  to  be,  and  that 
degrees  are  still  worth  earning,  is  it  in  our  power  to  render  the  former  an 
indispensable  factor  in  our  civilization  and  the  latter  of  more  evident  and 
definite  value? 

Questions  such  as  these  have  already  found  serious  voice.  It  is  a  con¬ 
venient  and  a  widely  current  answer  that  the  function  of  the  college  is  to 
train  young  men  for  service  as  citizens.  With  this  safe  and  convenient 
generality  we  will  doubtless  each  agree,  if  each  may  be  allowed  to  interpret 
it:  but  if  there  is  to  be  general  agreement  thereto,  we  must  first  settle 
certain  details.  What  sort  of  citizens  does  it  contemplate?  What  sort  of 
service  does  it  propose  that  its  graduates  shall  render?  And,  specifically, 
how  are  young  men  to  be  so  trained  that  its  efficient  rendering  shall  be  an 
important  purpose  of  their  lives? 

Keeping  clearly  in  mind  the  great  truth  that  values  can  not  all  be 
measured  in  dollars  or  cents,  or  otherwise  in  terms  of  livelihood  (important 
as  livelihood  is  to  each  of  us)  it  seems  to  me  that  all  can  be  summed  up  as 
follows.  Is  there  anything  that  a  college  can  give,  as  nothing  else  does  or 
can  as  readily  or  as  well,  to  a  young  man,  without  regard  to  his  future 
vocation,  that  will  at  once  contribute  to  the  fullness  and  dignity  of  his 
life,  and  make  him  in  a  greater  degree  a  power  for  good  in  the  influence 
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which  he  exerts  upon  the  life  of  his  fellow  men?  Is  the  college  degree — of 
whatever  title — the  representative  of  a  definite  reality  of  value:  if  so,  is 
that  value  material,  or  spiritual? 

Some  men  have  learned  in  every  age  to  labor,  cost  what  it  may  in  mate¬ 
rial  comfort,  for  the  meat  that  does  not  perish :  that  their  generation  may 
not  fail,  nor  their  influence  cease  to  be  felt  even  in  the  most  intensely  mate¬ 
rialistic  epochs  of  the  history  of  the  race  is  the  most  important  function  of 
liberal  education  as  I  understand  it.  Education  has  recently  been  defined 
as  “an  attempt  on  the  part  of  the  adult  members  of  a  human  society  to 
shape  the  development  of  the  coming  generation  in  accordance  with  its 
own  ideals  of  life.”  Upon  the  influence  that  it  proves  itself  capable  of 
exerting  upon  the  maintenance,  the  moulding,  and  the  elevation  of  those 
ideals  the  future  of  the  American  college  will  depend. 

Semi-Annual  Meeting,  May  22,  1912. 

Professor  M.  W.  Humphreys,  President  of  the  Society,  presided.  Pro¬ 
fessor  L.  G.  Hoxton,  Secretary. 

Reports  of  the  three  Sections  of  the  Society  were  rendered  by  their 
respective  Secretaries.  The  matter  of  these  reports  is  contained  in  the 
proceedings  of  these  Sections. 

The  reports  of  the  Publication  and  Distribution  Committees  were  then 
given.  They  are  appended  herewith. 

Report  of  the  Publication  Committee : 

This  Committee  held  two  formal  meetings  during  the  year  1911-1912,  one  on 
November  6,  1912,  and  one  May  20,  1912. 

At  the  first  meeting  it  was  decided  to  have  the  Proceedings  and  Transactions  of 
the  Society  printed  by  the  Williams  and  Wilkins  Company  of  the  Waverly  Press  in 
Baltimore.  The  Chairman  was  ordered  to  proceed  to  print  the  publications  through 
the  Waverly  Press  and  to  order  the  bills  for  the  same  to  be  paid  according  to  the  sched¬ 
ule  of  prices  submitted  by  the  Waverly  Press,  until  further  orders. 

The  Chairman  was  ordered  b.y  the  Committee  to  print,  without  further  action 
by  the  Committee,  such  papers  as  are  delivered  to  the  Committee  for  publication  by 
the  Editorial  Committee  of  any  Section  with  unqualified  recommendation,  provided 
such  paper  conforms  to  the  regulations  of  the  Society  governing  its  length,  typog¬ 
raphy,  etc. 

At  the  second  meeting  the  financial  report  of  the  Chairman  was  read  and 
approved  and  ordered  reported  to  the  General  Society  at  its  business  meeting. 

Volume  I,  of  about  four  hundred  pages,  of  the  Transactions  of  the  Medical  Sec¬ 
tion  having  been  completed,  it  was  ordered  to  be  bound  and  two  hundred  reserved 
copies  to  be  delivered  to  the  Distribution  Committee. 

The  Committee  reports  that  it  has  in  print  thus  far  four  hundred  pages  of  Pro¬ 
ceedings  and  Transactions  of  the  Scientific- and  Humanistic  Sections. 
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The  Committee  also  reports  that  the  Board  of  Visitors  of  the  University  have 
appropriated  the  sum  of  one  thousand  dollars  for  the  use  of  the  Publication  Commit¬ 
tee  for  the  fiscal  year  beginning  July  1,  1912. 

The  financial  report  of  this  Committee  for  the  present  year  is  herewith  presented. 

Philosophical  Society ,  University  of  Virginia ,  1911-1912. 
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Publication  Committee. 

Report  of  the  Distribution  Committee,  May,  1912: 

At  the  annual  meeting  of  the  Philosophical  Society  held  May,  1912,  the  Chairman 
of  the  Distribution  Committee,  submitted  a  detailed  report  covering  the  year’s  work  of 
the  Committee.  The  report  covered  the  following  more  important  items :  Exchanges, 
resolutions  passed  relating  to  distribution,  brochures  distributed  and  on  hand,  mail¬ 
ing  list,  and  appropriation.  The  publications  issued  by  the  Society  to  date  of  the 
report  rendered,  exclusive  of  the  Medical  Section,  included  nine  brochures  by  the 
Scientific  Section,  two  brochures  by  the  Humanistic  Section,  and  one  brochure  of 
Proceedings  by  the  three  sections.  Three  additional  brochures,  one  in  press  and 
two  nearly  ready  to  go  to  press,  were  reported. 

The  personnel  of  the  Distribution  Committee  is  as  follows:  Professor  Thomas 
L.  Watson,  Chairman  (Scientific  Section);  Professor  William  H.  Faulkner  (Humanis¬ 
tic  Section);  Professor  Harvey  E.  Jordan  (Medical  Section). 

Thomas  L.  Watson, 

June  25,  1912.  Chairman. 

After  the  reading  of  the  above  reports,  the  following  three  resolutions 
by  Professor  Echols  were  adopted. 

1.  Resolved  that  the  Secretaries  of  the  three  Sections  of  the  Philosophical  Society 
and  the  Secretary  of  the  General  Society  shall  constitute  a  committee  of  four, whose 
function  it  shall  be  to  assemble  and  edit  the  matter  presented  to  the  Publication 
Committee  as  the  Proceedings  of  the  Society  for  each  year,  and  further  that  the  mat¬ 
ter  be  delivered  to  the  Publication  Committee  by  July  1  each  year. 

2.  Resolved  that  the  Committee  of  three  known  as  the  Distribution  Committee, 
shall  be  a  permanent  standing  committee  of  the  Society  appointed  by  the  President 
of  the  University:  that  this  committee  shall  be  the  custodian  of  the  publications 
and  exchanges  of  the  Society. 

3.  Resolved  that  the  President  of  the  University  be  requested  to  appoint  the 
present  members  of  the  Distribution  Committee  as  a  standing  committee  on  the 
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grounds  of  efficiency,  energy  and  personal  interest  in  the  development  and  advance¬ 
ment  of  the  Society. 

The  question  of  extending  the  activities  of  the  Society  to  persons  out¬ 
side  the  University  was  brought  up  in  the  form  of  a  resolution  by  Pro¬ 
fessor  Echols.  This  was  referred  to  a  committee  to  be  appointed  by  the 
Chair.  The  Chair  appointed  Professor  Echols,  Chairman,  and  Professors 
Tuttle  and  Smith  to  serve  on  this  committee. 

The  Society  then  adjourned. 

L.  G.  Hoxton, 
Secretary. 


PROCEEDINGS  OF  THE  SCIENTIFIC  SECTION  FOR  1911-12. 

Meetings  of  the  Section  were  held  each  month  from  September  to 
May,  and  the  attendance  was  good  at  all  times. 

The  officers  elected  for  the  year  were:  Thomas  L.  Watson,  Chairman ; 
R.  M.  Bird,  Secretary;  W.  H.  Echols,  W.  A.  Kepner,  L.  G.  Hoxton, 
Editorial  Committee. 

In  November  there  was  held  a  joint  meeting  of  the  Section  and  the 
Aero  Club  of  the  University. 

On  the  evening  of  Monday,  January  29,  Mr.  F.  H.  Newell,  Director 
of  the  U.  S.  Reclamation  Service,  was  the  guest  of  the  Section  and  delivered 
an  address  dealing  with  the  work  and  problems  of  the  Service.  Its  origin, 
growth  and  future  were  outlined,  and  the  social  and  agricultural  service, 
both  local  and  national,  which  it  is  rendering  was  strikingly  portrayed. 
The  vast  natural  difficulties  and  the  tremendous  engineering  problems 
that  the  Service  has  to  meet  and  solve  were  pictured  vividly  by  both  lantern 
slides  and  statistical  data. 

Arrangements  have  been  made  with  “  Science”  for  the  regular  publica¬ 
tion  of  the  Proceedings  of  the  Section  and  of  abstracts  of  the  papers  read 
before  it. 

Formal  Communications. 

The  following  papers  were  presented  during  the  year: 

October.  16,  1911. 

Professor  W.  H.  Echols:  An  Investigation  of  the  Value  of  an  Infinite 
Series  on  the  Boundary  of  the  Region  of  Convergence. 

Abstract:  The  writer  shows  that  if  an  infinite  series  of  functions 

ui  ( x )  +  u2  (*)+  uz  {x)  +  .  .  . 

be  defined  to  mean  the  limit,  when  n  is  infinite,  of  the  sum 

ui  [x  +  <p(n)\  +  u2  [x  +  <p(n)\  +  .  .  . 

wherin  <p(n)  is  an  arbitrary  function  of  n  having  the  limit  zero  when  n  is  infinite, 
then  there  can  always  be  chosen  a  convergent  sequence  of  points  leading  to  an  arbi¬ 
trarily  chosen  point  on  the  boundary  of  convergence  such  that  the  value  of  the  series 
at  this  point  can  be  made  to  take  the  value  of  any  number  in  the  number  system 
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and  thus  is  an  essential  singularity.  The  theorem  is  demonstrated  for  the  series  of 
Taylor,  Laurent,  Burmann,  Teixeira  and  Fourier.  Thus  each  point  of  the  boundary 
of  convergence  of  the  infinite  series  is  shown  to  be  a  point  of  essential  singularity. 
The  extended  definition  of  the  value  of  the  infinite  series  includes  the  ordinary  defini¬ 
tion  of  its  value  as  a  special  case  and  therefore  appears  to  be  a  legitimate  generaliza¬ 
tion.  This  paper  is  to  be  published  in  the  Transactions  of  the  Society,  Scientific 
Series  Bulletin  No.  6. 

November  20,  1911. 

l 

Professor  Charles  Hancock:  Development  of  the  Internal  Combustion 
Engine,  Especially  those  used  in  Small  Units  like  Aeroplanes  and  Motor 
Cars. 


December  18,  1911. 

Professor  C.  M.  Sparrow:  The  Theory  of  Relativity. 

February,  5  1912. 

Professor  J.  S.  Grasty :  An  Unusual  Occurrence  of  the  Mineral Evansite.  , 

Abstract:  The  mineral  evansite  is  reported  as  occurring  at  so  few  localities  that 
it  will  be  of  interest  to  know  something  about  it.  While  it  had  been  found  at  two 
European  localities,  one  in  Hungary  and  one  in  England,  only  within  recent  years  was 
it  discovered  in  America.  It  was  then  encountered  by  the  writer  when  in  charge  of 
some  exploratory  work  in  the  Coosa  coal  field  of  Alabama.  Evansite  is  a  hydrated 
alumina  phosphate  having  approximately  the  composition  expressed  by  the  formula 
Al3  (0H)6P04.  6H20.  It  is  one  of  a  series  of  alumina  phosphates  which  include  the 
following,  i.e.,  turquois,  wardite,  sphaerite,  lisheardite,  coeruloloctite,  and  others. 

The  physical  appearance  of  evansite  ranges  from  massive  to  reniform  and  botry- 
oidal,  and  in  color  from  milk-white  to  dark  red  and  yellow,  some  specimens  being 
also  slightly  bluish,  translucent  and  semi-opaque.  Its  fracture  is  subconchoidal; 
and  its  hardness  slightly  greater  than  calcite — the  hardness  of  evansite  being  about 
3.5.  The  range  in  density  is  from  about  1.82  in  the  colorless  varieties  to  1.97  plus, 
but  rarely  and  then  barely  exceeding  2  in  the  semi-opaque  and  yellow  specimens. 
Obviously  there  is  a  close  and  definite  relationship  here  between  the  color  and  pres¬ 
ence  of  heavier  and  darker  impurities. 

The  Alabama  deposit  of  evansite  is  unusual  because  of  its  being  found  in  associa¬ 
tion  with  coal  which,  probably,  is  the  only  occurrence  known  where  it  is  found  in 
this  association.  The  mineral  was  discovered  some  years  ago  in  sinking  a  shaft  on 
the  highly  tilted  (D.  57°  S.E.  and  S. — N.  40°  E.)  Martin  coal  seam  of  the  Coosa  coal 
field  where  it  outcrops  about  one  half  a  mile  west  of  Coalville,  Alabama,  in  the  N.  E. 

1  of  the  N.  W.  \  of  S.  4,  T.  20,  R.  1  W.  In  an  air  line  (N.  13°  W.)  this  opening  is  11 
miles  from  Columbiana,  the  county  seat  of  Shelby  County,  or  by  the  Big  Narrows 
road  is  about  fifteen  miles. 

The  Martin  coal  seam  in  which  the  Alabama  evansite  is  found  as  an  unevenly 
distributed  coating  on  the  bedding  and  in  the  joints  and  cracks,  is  unique  in  being  at 
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once  the  thickest  and  probably,  as  to  quality,  the  most  inferior  coal  bed  in  the  South. 
The  section  herewith  presented  gives  the  thickness  of  this  mammoth  coal  bed,  but 
shows  also  the  stratigraphic  points  in  the  seam  where  the  evansite  is  found  best  devel¬ 
oped. 

Section. 


Clay  and  soft  pink  colored  shales .  2  feet. 

Thin,  soft  and  reddish  sandstones .  2  feet. 

Yellowish  gray  sandstone  and  clay .  2  feet. 

Coal  with  evansite  coating  below .  7  feet  1  inch. 

Blue  clay  parting — apparently  widening  down  the  dip .  2  feet. 


Coal  with  evansite  coating  at  top  and  more  or  less  throughout  8  feet  6  inches. 
Under  clay — dark  and  thick. 


February  5,  1912. 

\ 

Professor  T.  L.  Watson  and  Mr.  J.  W.  Watson:  A  Contribution  to  the 
Geology  and  Mineralogy  of  Graves  Mountain,  Georgia. 


Abstract:  Graves  Mountain,  Georgia,  located  in  the  extreme  western  part  of 
Lincoln  County,  ten  miles  east  of  Washington  and  forty  miles  northwest  of  Augusta, 
has  long  been  known  to  the  mineralogists  as  an  area  of  an  interesting  association  of 
rather  uncommon  minerals,  but  has  been  practically  neglected  by  the  geologist. 
The  geology  and  mineralogy  of  the  area  are  treated  and  chemical  analyses  of  the  rocks 
and  minerals  given. 


The  paper  is  published  as  brochure  No.  7  of  the  Philosophical  Society 
Publications. 


February  18,  1912. 


Professor  W.  H.  Echols:  On  a  Certain  Quadratic  Form  with  its  Geo¬ 
metric  and  Kinematic  Interpretations. 


Abstract:  This  paper  deals  with  a  linear  transformation  of  the  homogeneous 
quadric  {Q(x,  y,  .  .  .  .)  under  the  substitutions 

x  =  2 k{Xi,  y  =  2  kiyi, . . . 

where  2&t  =  1,  and  after  substitution  the  terms  in  Jc ?  are  decomposed  into  linear 
and  quadratic  terms  by  writing  one  factor  of  k?  equal  to  unity  minus  the  sum  of  the 
others.  Hence 

Q(x>  Vi  •  •  • )  ==  2/cj  Q(xif  yi, . . . )  'Zkikj  Q(Axij,  Ayij, . . . ). 


Axij  =  Xi  —  Xj,  A yn  =  yi  —  yj ,  etc. 


where 
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March  17,  1912.  • 

Professor  W.  A.  Kepner  and  Mr.  W.  H.  Taliaferro:  Ciliated  Pits  of 
Microstoma  caudatum. 

Abstract:  The  ciliated  pits  of  Microstoma  are  not  simple  invaginations  of  epithe¬ 
lium  which  “bear  no  glandular  ducts”  as  von  Graff  says  of  the  ciliated  pits  of  Rhab- 
docoeles.  They  are  epithelial  invaginations,  but  at  the  basal  or  inner  third  of  the 
pits  the  cells  are  differentiated  as  large  unicellular  glands.  These  organs  are  there¬ 
fore  essentially  like  the  “cerebral  organs”  of  the  lowest  Nemertini.  Thus  in  these 
organs  of  Microstoma  the  affinity  between  the  Nemertini  and  the  Turbellaria  is 
strengthened. 

The  ciliated  pits  are  used  in  testing*  the  character  or  condition  of  the  water  in 
which  the  Rhabdocoeles  are  living.  Up  to  twenty-four  hours  after  collecting  the 
Microstomas  they  can  readily  distinguish  between  fresh  pond  water  and  a  0.05  per  cent 
sodium  chloride  solution.  After  the  specimens  live  in  the  presence  of  bacteria  that 
accumulate  under  laboratory  conditions  the  Microstomas  lose  their  physiological 
tone  and  no  longer  distinguish  between  a  weak  saline  solution  and  fresh  pond  water. 
The  toxins  of  the  bacteria  appear  to  be  the  chief  cause  of  this  loss  of  physiological 
tone  on  the  part  of  Microstoma  caudatum. 


April  15,  1912. 


Professor  W.  H.  Echols:  On  the  Flow  of  Water  in  Artificial  Channels: 
Clean  Pipes. 


Abstract:  This  paper  carries  on  the  investigations  presented  two  years  ago,  result¬ 
ing  in  the  revision  of  the  formula  then  presented  by  proceeding  to  another  degree  of 
precision.  The  result  gives  for  Chezy’s  coefficient  of  resistance  m  in  the  expression 
for  loss  of  head 


h 


L  V2 

=  m - > 

r  2g 


the  value 


0.0094  + 


0.00003 

Vr 


m  = 


*1  + 


0.07F 


/  0.002  \ 

1  +  (0-015  +  —  jv 


+ 


0.6r 
r  +  0.1 


r  being  the  mean  hydraulic  radius  and  V  the  velocity  expressed  in  feet  and  seconds. 
This  value  of  m  applies  to  the  class  of  clean  pipes  of  straight  or  easy  curvature,  with 
diameters  from  |  inch  to  10  feet  and  with  velocities  from  0.1  to  50  feet.  Four  hun¬ 
dred  experiments  were  tabulated  with  the  corresponding  observed  and  computed 
values  of  m.  Arithmetical  and  graphical  tables  for  giving  the  values  of  m  and  c 
in  terms  of  r  and  V  were  exhibited. 

The  paper  will  be  published  in  the  Transactions  of  the  Society,  Scientific  Series 
Bulletin  No.  10. 
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May  20 ,  1912. 


Messrs.  Seth  Burnley  and  W.  W.  Wood:  Experiments  on  Frictional 
Losses  in  Water  Pipes. 


Abstract:  These  experiments  were  performed  in  the  Mechanical  Laboratory  of 
the  University  of  Virginia  in  June,  1911. 

The  pipes  varied  in  size  from  |  inch  to  lj  inch  in  diameter.  The  water  was  deliv 
ered  from  a  tank  through  a  tube  in  the  bottom  of  the  tank  with  a  rubber  connection 

The  observed  difference  in  level  in  two  vertical  glass  side-tubes  gave  the  head 
lost  in  the  length  of  pipe  between  the  points  of  connection.  The  latter  were  located 
near  the  end  of  each  pipe.  The  side  tubes  were  connected  to  the  main  pipe  by  means 
of  small  copper  tubes. 

The  velocity  was  computed  from  the  weighed  amount  of  discharge  in  a  measured 
time. 

Precautions  were  taken  to  maintain  the  level  in  the  tank  constant  during  a  run, 
and  no  measurements  were  made  until  the  flow  had  become  steady. 


The  friction  coefficient  /  was  calculated  from  the  Chezy  formula  h  =  4fL 


v 2 
2  gd 


which  holds  for  circular  pipes  running  full,  d  being  the  diameter  of  the  pipe. 


May  20,  1912. 

Professor  T.  L.  Watson  and  Mr.  Frank  L.  Hess:  Zirconiferous  Sand¬ 
stone  near  Ashland,  Va.,  with  Notes  on  the  Properties,  Occurrence  and 
Uses  of  Zircon. 

Abstract:  This  paper  is  divided  into  two  parts.  Part  1  describes  an  interesting 
and  important  occurrence  of  zirconiferous  sandstone  along  the  western  margin  of 
the  Coastal  Plain  province  west  of  Ashland,  Virginia,  in  the  Calvert  formation  of 
lower  Miocene  age.  It  is  the  first  reported  occurrence  of  zircon  in  the  Atlantic  Coastal 
Plain,  and  apart  from  the  scientific  interest  indicates  an  easily  accessible  commercial 
source  of  this  mineral.  The  probability  of  finding  similar  areas  of  greater  or  less 
extent  of  the  mineral  along  the  western  margin  of  the  Atlantic  Coastal  Plain  is  pointed 
out.  The  geology  of  the  area,  made  of  occurrence,  lithologic  character  as  shown  by 
microscopic  and  chemical  study,  and  genesis  of  the  zircon-bearing  rock,  are  described. 
Careful  tests  made  in  the  laboratories  of  the  Federal  Survey  show  the  rock  to  contain 
as  much  as  30  per  cent  zircon  which  can  be  easily  separated  and  concentrated. 

Part  II  brings  together  in  systematic  form  the  leading  facts  regarding  present 
knowledge  of  the  properties,  occurrence,  and  uses  of  zircon,  as  contained  in  the  widely 
scattered  literature. 

The  completed  paper  will  be  published  in  the  Transactions  of  the  Society, 
Bulletin  No  11,  Scientific  Series. 
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Informal  Communications. 

Besides  reports  upon  investigations  and  formal  papers,  other  presen¬ 
tations  were  made  at  various  times  as  follows : 

Professor  Watson  exhibited  and  explained  the  new  features  of  the 
Geological  map  of  Virginia,  recently  published  by  the  Geological  Survey 
Commission. 

Professor  Dunnington  gave  an  experimental  demonstration  of  the 
cutting  of  iron  with  the  oxy-gas  flame;  and  also  the  use  of  11  Thermit” 
in  the  welding  of  metals  and  the  reduction  of  ores  of  nickel,  chromium  and 
other  metals  by  the  Goldschmidt  process. 

Professor  Bird  illustrated  with  an  opaque  projector  the  commercial 
use  of  the  oxy-acetylen  flame  in  the  welding  and  cutting  of  iron  and  steel. 

Professor  Hoxton  exhibited  experiments  which  illustrate  the  properties 
of  wave  motion;  these  being  some  new  experiments  which  he  had  recently 
devised  for  use  in  his  lectures. 


PROCEEDINGS  OF  THE  MEDICAL  SECTION. 


October  9,  1911. 

Professor  Theodore  Hough:  (a)  By  title — Variations  in  the  Response 
of  Healthy  Men  to  the  Dyspneic  Conditions  Produced  by  Breathing  a 
Confined  Volume  of  Air.  Am.  Jour.  Phys.,  October  2,  1911. 

Abstract:  1.  This  paper  describes  the  various  types  of  response  of  the  respiratory 
mechanisms  of  25  adult  men  to'the  dyspneic  conditions  produced  by  breathing  a 
confined  volume  (30  litres)  of  air.  The  carbon  dioxid  of  the  respired  air  increased  and 
the  oxygen  diminished,  at  least  for  six  or  seven  minutes  of  the  experiment,  directly 
proportionally  to  the  time. 

2.  To  make  experiments  of  this  kind  strictly  comparable,  the  volume  of  air  used 
by  each  person  should  be  proportional  to  his  body  weight. 

3.  Tracings  are  given  which  show  considerable  variation  in  the  character  of  the 
dyspneic  response  of  different  individuals,  although  the  response  of  the  same  individ¬ 
ual  at  different  times  is  fairly  uniform.  These  variations  seem  to  be  due  to  the  differ¬ 
ent  extent  to  which  different  persons  use  the  three  factors  of  frequency,  inspiratory 
effort,  and  expiratory  effort  to  secure  increased  ventilation  of  the  lungs. 

4.  These  three  factors  of  pulmonary  ventilation,  while  coordinated,  still  seem 
capable  of  more  or  less  independent  action.  Hence  one  subject  may  not  change  the 
rate,  while  another  does  not  change  the  depth.  Usually  both  factors  are  utilized, 
although  not,  as  a  general  thing,  to  the  same  extent  at  the  same  time,  the  more  com¬ 
mon  method  being  to  begin  by  increasing  the  depth  and  later  to  have  recourse  to 
increase  of  rate. 

5.  The  rate  and  depth  of  respiration  tend  to  vary  inversely,  marked  increases 
of  rate  being  accompanied  by  little  or  no  increase  of  depth  and  occasionally  by 
decrease  of  depth;  increase  of  depth,  on  the  other  hand,  is  usually  accompanied  by 
decrease  of  rate.  This  relation  between  depth  and  rate,  which,  as  shown  by  Haldane 
and  Priestley,  obtains  during  normal  quiet  breathing,  is  equally  true  of  dyspneic 
breathing. 

6.  Only  20  per  cent  of  our  subjects  showed  increase  of  rate  during  the  first  six 
minutes  of  the  experiment.  Of  the  remaining  80  per  cent,  12  showed  virtually  no 
change  during  this  same  period,  while  68  per  cent  showed  a  decrease  of  rate  during  this 
period.  In  the  later  minutes  of  the  experiment  increase  of  rate  is  the  rule,  although 
one  subject  (M.  B.,  fig.  2)  continued  to  decrease  the  rate  as  long  as  he  was  able  to 
continue  the  experiment. 

7.  Twenty-three  out  of  25  subjects  increased  the  depth  from  the  first.  This 
increase  of  depth  was  most  marked  in  those  cases  which  showed  decrease  of  rate. 
The  decrease  of  depth  generally  seen  toward  the  last  seems  to  be  due  to  the  fact 
that  the  rapid  rate  does  not  allow  time  for  the  completion  of  the  expiratory  effort 

81 


82 


UNIVERSITY  OF  VIRGINIA 


8.  Attention  is  called  to  the  probable  role  of  the  expiratory  muscles  in  securing 
proper  ventilation  of  the  lungs.  Reasons  are  given  for  thinking  that  the  use  made 
of  these  muscles  differs  in  different  people  (Section  III).  Where  expiratory  effort 
is  greatly  increased,  there  is  always  a  concomitant  decrease  of  rate,  this  form  of 
breathing  being  apparently  the  most  effective  in  moderate  degrees  of  dyspnea. 
Reasons  are  also  given  for  thinking  that  even  in  normal  quiet  breathing  expiration 
is  not  a  passive  act,  but  usually  involves  contraction  of  expiratory  muscle's. 

9.  The  pulmonary  ventilation  in  the  dyspneic  response  to  regularly  increasing 
content  of  carbon  dioxid  in  the  inspired  air  usually  increases  in  the  form  of  an  asymp¬ 
totic  curve.  This  is  apparently  in  harmony  with  the  theory  that  the  chief  stimulus 
regulating  dyspneic  pulmonary  ventilation  is  the  tension  of  carbon  dioxid  in  the  blood. 
An  aberrant  type,  however,  is  described  in  which  there  is  no  increase  of  ventilation 
for  the  first  five  or  six  minutes  of  our  experiments,  after  which  time  the  curve  assumes 
the  usual  asymptotic  form.  These  peculiar  curves  are  at  present  the  subject  of 
investigation. 

10.  Some  subjects  show  a  remarkably  large  pulmonary  ventilation  in  the  first 
minutes  of  the  experiment.  This  is  due  only  to  a  small  degree  to  differences  of  the 
size  of  dead  space  or  to  a  rapid,  shallow  type  of  breathing.  It  would  seem  that  it 
must  be  explained  either  by  the  greater  specific  intensity  of  the  respiratory  processes 
in  the  tissues,  or  else  by  a  tendency  to  over-ventilation  of  the  lungs.  This  is  also  at 
present  the  subject  of  investigation. 

(b)  Review  of  paper  by  Dr.  G.  W.  Crile  on  Phylogenetic  Association 
in  Relation  to  Certain  Medical  Problems.  Boston  Med.  and  Surg.  Journ. 
163:  24,  1910. 

(c)  Account  of  an  investigation  in  progress.  Dr.  E.  A.  Purdum :  Report 
of  the  work  in  the  Pathological  Department  of  Bellevue  Hospital,  New 
York. 

Professor  H.  T.  Marshall:  Report  of  recent  work  on  Infectious  Diseases 
— (1)  Bacterial  diseases;  typhoid,  leprosy;  Malta  fever;  (2)  Diseases  of 
unknown  causation:  poliomyelitis;  measles;  scarlet  fever;  (3)  Syphilis; 
(4)  Yaws. 

November  IS,  1911. 

Professor  J.  S.  Davis:  Report  of  various  papers  on  Influence  of  Cold 
on  the  action  of  The  Heart  and  Theories  and  Treatment  of  Diabetes 
Mellitus. 

Professor  J.  C.  Flippin:  Report  of  paper  on  Auricular  fibrillation,  by 
Dr.  James  McKenzie,  in  the  British  Medical  Journal. 

Professor  H.  E.  Jordan:  (a)  By  title — Notes  on  the  Spermatogenesis 
of  the  Bat.  Anal.  Anl.  40:  19  and  20,  1912. 

Abstract:  1.  Synizesis  in  the  bat  is  the  result  of  an  active  polarization  process 
of  the  nuclear  reticulum.  It  cannot  be  regarded  as  due  to  a  passive  retention  of  an 
original  condition  on  the  part  of  the  reticulum  while  the  karyolymph  is  greatly  aug- 
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meriting;  nor  as  the  result  of  a  mechanical  effect  of  such  increase  of  nuclear  matrix. 
The  idiozome  probably  plays  an  accessory  role  in  the  production  of  synizesis. 

2.  Synizesis  and  chromosome  reduction  are  coincident  processes;  the  latter  occurs 
by  parasynapsis. 

3.  The  resting  primary  spermatocyte  contains  a  bipartite  chromatin  (chromo¬ 
some)  nucleolus,  which  can  be  traced  through  synapsis  to  early  prophase.  Hence¬ 
forth  it  becomes  indistinguishable  by  form  or  behavior  from  the  ordinary  chromosome. 

4.  The  early  phases  of  bat  spermatogenesis  are  closely  similar  to  those  in  forms 
with  typical  heterochromosomes.  The  bat  contains  a  possibly  less  highly  differen¬ 
tiated  accessory  chromosome.  If  this  interpretation  is  valid,  we  may  recognize  in 
the  bat  an  early  stage  in  the  phylogenetic  development  (or  disappearane?)  of  an  idio- 
chromosome. 

5.  Mitochondria  are  very  abundant  both  in  the  seminal  epithelium  and  in  the 
interstitial  cells.  They  are  predominantly  spherical  in  the  former,  bacillary  in  the 
latter;  and  are  clearly  of  lipoid  nature.  In  dividing  spermatogonia  they  would  seem 
to  arise  as  fragments  of  the  chromosomes,  hence,  of  nuclear  (chromatin)  origin. 

(b)  By  title — The  Histogenesis  of  the  Pineal  Body  of  the  Sheep. 
Am.  Journ.  Anat.  12:  3,  1911. 

Abstract:  1.  The  pineal  body  of  the  sheep  begins  its  development  as  in  other 
forms  as  an  evagination  from  the  roof  of  the  diencephalon.  At  the  2.5  cm.  stage  of 
development  it  has  the  form  of  a  definite  pocket  lined  with  ependyma  thickened 
apically. 

2.  At  the  5  cm.  stage  the  cells  of  the  distal  and  dorsal  walls  have  become  stellate 
with  anastomosing  processes  forming  a  loose-meshed  syncytial  network.  This  rep¬ 
resents  the  first  stage  in  the  formation  of  the  neuroglia  framework.  The  nuclei  of 
the  cells  are  vesicular,  with  plasmosome  and  scattered  chromatin  granules.  The 
cytoplasm  is  homogeneous  or  reticular  (with  occasional  vacuoles).  A  few  of  the 
cells  contain  a  few  melanoid  (melanic)  granules. 

3.  The  body  takes  a  backward  direction  in  growth.  The  apical  cells  proliferate 
more  actively,  thus  forming  a  rounded  dome-shaped  body  with  shallow  proximal 
pineal  recess  continuous  with  the  third  ventricle.  Blind  alveoli  (cysts)  make  their 
appearance.  The  pia  mater  sends  in  vascular  trabeculae  dividing  the  body  into 
more  or  less  distinct  lobules  and  follicular  compartments  of  parenchymal  cells. 

4.  These  same  processes  continue  to  half  term  (21  cm.)  when  proliferation  seems 
most  active.  The  pigment  granules  are  now  most  abundant,  and  the  ‘ ‘alveoli”  are 
largest  and  most  numerous. 

5.  Pineal  bodies  at  birth  are  similar  to  the  above,  only  larger.  There  are  besides, 
follicular  collections  of  cells  with  central  vascular  trabecula  or  capillary  network, 
surrounded  by  a  wide  perivascular  lymph-space. 

6.  Between  birth  and  the  end  of  the  first  year  the  pineal  body  enlarges  approx¬ 
imately  five-fold.  The  pigment  granules  have  been  distributed  by  mitosis  of  the 
containing  cells  among  many  descendants  thus  giving  the  impression  of  a  numerical 
decrease.  Vascular  follicles  are  abundant.  An  occasional  cyst  remains.  Medul- 
lated  nerve  fibers  can  be  traced  into  the  basal  portion  and  in  relation  to  the  blood¬ 
vessels.  The  parenchyma  consists  of  a  single  cell-type;  a  more  (neuroglia  cell  and 
fibers)  or  less  (interneuroglia — spherical  or  polygonal)  differentiated  ependymal 
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cell:  The  cysts  have  disappeared  in  consequence  of  crowding  of  the  proliferating 
enveloping  cells. 

7.  After  the  first  year  local  signs  of  degeneration  appear,  i.e.,  increase  of  connec¬ 
tive  tissue  and  neuroglia,  and  the  appearance  of  brain-sand,  large  clumps  of  pigment 
granules,  cell-free  areas  of  oedentatious  neuroglia  network,  and  a  decrease  of  paren¬ 
chymal  cells. 

8.  There  is  no  clear  histologic  evidence  indicative  of  a  glandular  function. 

9.  If  the  pineal  body  in  the  sheep  subserves  an  important  physiologic  function, 
this  is  probably  active  only  during  the  first  eight  months  of  post-natal  life. 

10.  The  sole  cytoplasmic  granules  are  melanic  and  probably  have  only  ancestral 
significance.  The  cysts  are  similarly  interpreted. 

11.  The  neuroglia  fibers  appear  to  have  their  origin  in  the  thickened  and  fused 
spongioplasmic  fibers. 

(c)  By  title — The  Physiological  Action  of  Extracts  of  the  Pineal  Body. 
Jordan  and  Eyster.  Am.  Journ.  Phys.  29:  11,  1911. 

Abstract:  Our  experiments  indicate  that  the  pineal  gland  of  the  sheep  contains 
some  substance  (or  substances)  which,  on  intravenous  injection  in  certain  animals, 
cause  a  fall  of  blood  pressure  associated  with  a  vasodilatation  in  the  intestines;  pro¬ 
duce  a  slight  degree  of  improvement  in  the  beat  of  the  isolated  cat’s  heart,  and  cause 
a  transitory  diuresis  associated  with  glycosuria  in  about  80  per  cent  of  the  cases.  We 
have  found,  in  agreement  with  Dixon  and  Halliburton,  that  the  effect  on  blood  pres¬ 
sure  in  the  cat  is  small  and  unimportant.  It  should  be  noted  that  our  extracts  were 
in  all  cases  more  concentrated  than  those  employed  by  these  investigators.  On 
the  whole,  our  work  would  seem  to  indicate  that  while  certain  definite  effects  on  the 
circulation  and  secretion  of  urine  are  produced  in  certain  animals  as  the  result  of 
intravenous  injections  of  extracts  of  the  pineal  body,  the  action  is  relatively  slight 
when  compared  with  that  produced  by  extracts  from  other  glands  known  to  furnish 
internal  secretions. 

Our  experiments  deal  obviously  only  with  a  possible  role  of  the  pineal  body  in 
producing  certain  relatively  rapid  effects  on  the  circulation,  respiration,  and  secre¬ 
tion  of  urine.  They  leave  entirely  untouched  the  possibility  of  more  gradual  effects 
over  longer  periods  of  time,  as  well  as  the  influence  these  bodies  may  exert  on  metabo¬ 
lism  or  other  functions  and  their  relation  to  other  organs  of  internal  secretion.  From 
the  experiments  of  Dixon  and  Halliburton,  and  those  recorded  in  this  paper,  it  seems 
clear  that  the  first-mentioned  influence,  so  far  as  it  is  exertend  by  any  substance  pro¬ 
duced  in  the  organ,  must  be  relatively  small  and  unimportant. 

(d)  By  title — A  Note  on  the  Anatomy  of  the  Pulmonary  Arteries  of 
Mammals.  Anat.  Record.  5:  10,  1911. 

(e)  By  title — The  Spermatogenesis  of  the  Opossum,  with  Special  Refer¬ 
ence  to  the  Accessory  Chromosome  and  the  Chondriosomes.  Arch  fur 
Zellforschung.  7:  1,  1911. 

(f)  The  Structure  of  the  Heart  Muscle  of  the  Humming  Bird  with 
Special  Reference  to  the  Intercalated  Discs.  Anat.  Record.  5:11,  1911. 


PHILOSOPHICAL  SOCIETY  PROCEEDINGS 


85 


November  27,  1911. 

Professor  S.  H.  Watts:  (a)  Report  of  a  Case  of  Chronic  Intestinal 
Obstruction:  Intussusception  Due  to  Tumor. 

(b)  Discussion  of  Intestinal  Stasis  and  Coloptosis. 

Professor  W.  H.  Goodwin:  Report  of  a  paper  on  Studies  in  the  Experi¬ 
mental  Production  of  Tuberculosis  in  the  Genito-Urinary  Organs,  by  Dr. 
George  Walker,  in  the  Johns  Hopkins  Hospital  Reports,  vol.  16. 

December  11,  1911. 

Dr.  F.  P.  Smart:  Paper  on  a  Congenital  Foramen  in  the  Mesentery. 
Va.  Semi-Mon.  Med.  Journ. 

Professor  R.  H.  Whitehead:  Report  of  a  paper  on  Echtes  Tic  doloureux 
der  sensiblen  Fasern  des  N.  facialis,  Operation  und  Heilung,  by  L.  P. 
Clark  and  A.  S.  Taylor,  in  the  N eurologisches  Centralblatt. 

Professor  H.  E.  Jordan:  Paper  on  Blood  Development  in  the  Turtle 
(in  collaboration  with  Professor  J.  C.  Flippin). 

January  8,  1912. 

Election  of  Officers:  Professor  R.  H.  Whitehead,  President ;  Professor 
H.  E.  Jordan,  Secretary -Treasurer;  Professors  Theodore  Hough,  J.  C.  Flippin, 
and  the  Secretary-Treasurer,  ex  officio,  Editorial  Committee. 

Professor  H.  T.  Marshall:  Reports  on:  (a)  Salvarsan  technic,  (b)  Mixed 
infections  in  tuberculosis,  (c)  Typhoid  fever,  (d)  Application  of  new 
method  for  testing  for  typhoid  fever  (by  typho-protein,  inserted  in  the 
conjunctival  sac). 

Professor  J.  A.  Waddell :  (a)  A  Comparative  Investigation  of  the  Effects 
and  Toxicity  of  Sodium  Salicylate  of  Natural  and  Synthetic  Origin.  Archiv. 
Int.  Med.,  December  15,  1911. 

Abstract:  1.  No  differences  were  detected  between  the  brands  of  natural  and 
synthetic  salicylate  examined,  although  the  synthetic  samples  were  the  cheapest 
obtainable  on  the  market. 

2.  Sodium  paracresotinate  is  not  very  much  more  toxic  than  sodium  salicylate. 

3.  Mixtures  of  paracresotinate  of  sodium  with  natural  sodium  salicylate  do  not 

exhibit  greater  toxicity  than  the  components;  hence,  impurities  of  paracresotinate 
are  probably  of  no  great  practical  importance.  , 

4.  The  symptoms  of  poisoning  by’sodium  salicylate,  administered  hypodermically, 
are  early  vomiting  (central),  reflex  irritability  and  convulsions  terminating  in  death 
from  asphyxia  (after  acutely  fatal  doses  within  six  hours;  after  just  fatal  doses,  in 
eighteen  hours). 
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5.  The  emetic  dose  for  cats  is  less  than  0.6  gm.  per  kg.;  the  convulsive  dose  for 
cats  is  from  0.9  to  1.1  gm.  per  kg.,  for  rats  from  0.65  to  0.75  gm.  per  kg.,  and  for  rab¬ 
bits  from  1.14  to  1.6  gm.  per  kg.;  the  surely  fatal  dose  for  cats  is  less  than  0.8  or  0.9 
gm.  per  kg.,  for  rats  0.65  gm.  per  kg.  and  for  rabbits  1.6  gm.  per  kg. 

6.  The  idiosyncrasies  are  moderate,  being  most  conspicuous  in  rabbits  and  least 
in  rats;  hence,  rats  are  best  adapted  for  comparative  tests. 

(b)  Review  of  a  paper  on  The  Action  of  Hydrocyanic  Acid  on  the 
Respiration,  and  the  Antagonistic  Action  of  Sodium  Iodosobenzoate,  by 
W.  E.  Grove  and  A.  S.  Loevenhart,  in  the  Journ.  Pharm.  and  Exp.  Thera¬ 
peutic  3:  2,  1911. 

February  12 ,  1912. 

Professor  R.  H.  Whitehead:  By  title — A  Micro-Chemical  Study  of  the 
Fatty  Contents  of  the  Interstitial  Cells  of  the  Testis.  Anat.  Record ,  Feb¬ 
ruary,  1912. 

Abstract:  This  paper  gives  the  results  of  the  application  of  a  large  number  of 
microchemical  tests  to  the  fatty  contents  of  the  interstitial  cells  of  the  cat’s  testis. 
The  conclusion  is  reached  that  the  fatty  globules  in  such  cells  consist,  for  the  most 
part,  of  phosphatid  lipoid  material,  but  that  cholesterin  esters  and  neutral  fat  are 
probably  also  present.  It  follows  that  at  least  one  function  of  these  cells  is  the 
storing  of  lipoids. 

Professor  H.  S.  Hedges:  Review  of  Dr.  Cushing’s  recent  experimental 
work  on  the  Pituitary  Body;  with  report  of  a  case  of  Hyperpituitarism. 

Professor  R.  F.  Compton:  Report  of  Dr.  Schambaugh’s  recent  studies 
on  the  Anatomy  of  the  Cochlea,  with  reference  to  its  bearing  on  the  theory 
of  tone  perception. 

February  26,  1912. 

Professor  W.  A.  Kepner:  Review  of  several  papers  read  at  the  Decem¬ 
ber  (1912)  meeting  of  the  American  Society  of  Zoologists,  at  Princeton. 

(a)  The  Development  of  the  Blastoderm  of  the  Chick  Outside  the  Shell. 
Dr.  Warren  Lewis. 

(b)  The  Origin  of  the  Centrosome  of  the  First  Segmentation  Spindle 
in  Nereis  Eggs.  Dr.  Frank  Lillie. 

(c)  Human  Spermatogenesis.  Dr.  Thos.  Montgomery. 

(d)  The  Significance  of  the  Flash  of  the  Fire-fly.  Dr.  S.  O.  Mast. 

Professor  Theodore  Hough:  (a)  Review  of  the  recent  literature  on  the 

subject  of  Muscular  Activity  as  a  Cause  of  Increased  Rate  of  Heart  Beat. 

(b)  Demonstration  of  Technic  of  the  Acoustic  Method  of  Determining 
Diastolic  Blood  Pressure. 
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March  18,  1912. 

Professor  Theodore  Hough:  By  title — The  Influence  of  Different 
Degrees  of  Muscular  Activity  on  the  Alveolar  Tensions  of  Oxygen  and 
Carbon  Dioxid.  Am.  Journ.  Phys.,  April,  1912. 

Abstract:  1.  An  improvement  is  described  in  Haldane’s  method  of  collecting 
samples  of  alveolar  air,  which,  it  is  believed,  makes  for  greater  accuracy. 

2.  Moderate  muscular  work  ( e.g .,  a  walk  of  four  miles  an  hour)  shows  a  slightly 
increased  alveolar  tension  of  carbon  dioxid  and  of  oxygen.  The  increase  of  lung 
ventilation  is  attributed  solely  to  the  increase  of  the  carbon  dioxid  stimulus  to  the 
respiratory  center.  This  result  is  in  agreement  with  the  work  of  Douglas  and  Hal¬ 
dane,  who  also  show  that  after  this  work  there  is  no  secondary  fall  of  alveolar  C02 
tension. 

9 

3.  With  greater  intensity  of  work  (in  which  the  subject  “warms  up”  gradually 
to  the  maximum  intensity  and  so  avoids  being  winded  in  the  earlier  stages)  the  alve¬ 
olar  air  immediately  afterwards  shows  a  fall  of  carbon  dioxid  tension  and  a  rise  of 
oxygen  tension.  These  changes  increase  with  the  intensity  and  the  duration  of  the 
work,  a  fall  of  11  mm.  being  noted  after  a  hard  run  of  twenty  minutes,  although  it  does 
not  usually  exceed  5  mm.  after  a  hard  run  of  ten  minutes.  In  none  of  our  experiments 
was  the  carbon  dioxid  tension  after  such  work  higher  than  normal,  and  reasons  are 
given  for  regarding  this  result  in  the  work  of  previous  investigators  as  a  secondary 
effect  of  interference  with  the  free  working  of  skeletal  and  muscular  mechanisms  of 
respiration,  or  else  to  errors  in  taking  the  sample  of  alveolar  air. 

4.  After  the  cessation  of  hard  work  there  is  a  rapid  fall  of  alveolar  C02  tension 
to  26  mm.  (normal  =  37)  and  an  even  more  striking  rise  of  oxygen  tension  to  112-125 
mm.  This  condition  persists  with  undiminished  intensity  for  twenty  to  thirty  min¬ 
utes  and  then  gradually  passes  away. 

5.  An  attempt  is  made  to  explain  all  these  facts  as  due  to  the  entrance  into  the 
blood  of  a  second  respiratory  stimulus  in  the  form  of  some  muscular  katabolites  which 
are  only  slowly  excreted.  Until  they  are  excreted  there  is  present  what  we  have 
called  an  overventilation  of  the  lungs. 

6.  This  overventilation  is  of  use  to  the  organism  during  the  work  in  that  the 
Changes  in  alveolar  tensions  favor  the  more  rapid  diffusion  of  gases  into  and  out  of 
the  blood  at  the  time  when  the  increased  speed  of  the  pulmonary  circulation  gives 
less  time  for  proper  aeration  of  the  blood  in  the  capillaries  of  the  lungs. 

Professor  H.  T.  Marshall:  Report  of  work  by:  (a)  Wassermann  on 
the  Action  of  a  Selenium  Compound  of  Eosin  on  Mouse  Tumors. 

(b)  Harrison,  Carrel,  Lewis  and  others  on  the  Growth  of  Tissues 
removed  from  the  Body  and  Grown  in  vitro  upon  Artificial  Media. 

Dr.  E.  A.  Purdum:  Review  of  a  paper  on  Congenital  Syphilis  of  the 
Heart,  by  Dr.  A.  S.  Warthin,  in  Am.  Journ.  Med.  Sci.,  March,  1911. 
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April  8,  1912. 

Professor  J.  S.  Davis:  Review  of  paper  on  Hemorrhagic  Diseases  by 
Dr.  G.  H.  Whipple,  in  Archiv.  Int.  Med.,  March  15,  1912. 

Professor  J.  C.  Flippin:  Report  of  Studies  on  Water  Drinking  by  H. 

A.  Mattill  and  P.  B.  Hawk,  in  Journ.  Am.  Chem.  Soc.,  December,  1911. 

^  • 

April  29,  1912. 

Professor  W.  H.  Goodwin:  (a)  Review  of  various  papers  on  Nitrous 
Oxide  and  Oxygen  Anaesthesia. 

(b)  Review  of  paper  Is  the  Anastomosis  Between  the  Portal  Vein  and 
the  Inferior  Vena  Cava  Compatible  With  Life,  by  Bernheim  and  Voegtlein, 
in  Johns  Hopkins  Hosp.  Bull.,  February,  1912. 

Professor  H.  E.  Jordan:  (a)  By  title — A  Comparative  Microscopic 
Study  of  the  Intercalated  Discs  of  Vertebrate  Heart  Muscle  (in  collabora¬ 
tion  with  Mr.  K.  B.  Steele).  Am.  Journ.  Anat.  13:  2,  1912. 

Abstract:  1.  By  the  use  of  Zimmermann’s  technic  it  was  possible  to  demonstrate 
intercalated  discs  in  all  heart  muscle  examined,  except  that  of  Limulus.  Of  ’ower 
vertebrates  the  material  included  that  of  turtle,  lizard,  frog,  toad  and  trout,  in 
which  forms  the  presence  of  discs  has  been  denied. 

2.  In  guinea-pig,  in  which  form  only  the  matter  was  tested,  intercalated  discs 
appear  early  during  the  last  week  of  gestation,  coincidently  with  the  appearance  of 
striations.  A  progressive  increase  in  number,  complexity  and  density  was  noted 
during  the  first,  second,  third  and  fourth  weeks  of  post-natal  life.  A  similar  more 
pronounced  difference  obtains  between  the  heart  of  the  young  and  that  of  the  adult 
guinea-pig.  In  a  cat  embryo  of  four  days  the  discs  are  already,  present  but  few  in 
number,  pale,  and  loosely  granular  in  structure. 

3.  Compared  with  mammals  (e.g.,  monkey,  bat,  chipmunk),  in  lower  verte¬ 
brates  the  discs  become  progressively  less  numerous  (except  in  birds,  e.g.,  humming¬ 
bird),  narrower,  less  compact  (more  granular)  and  less  complex.  Conditions  with 
respect  to  the  discs  in  young  mammalian  hearts  are  very  similar  to  those  in  the  hearts 
of  lower  vertebrates.  With  increase  of  age,  there  is  a  progressive  increase  in  number, 
complexity,  density  and  width  of  discs  (e.g.,  guinea-pig). 

4.  The  comparative  study  of  vertebrate  heart  muscle  gives  no  evidence  favoring 
the  interpretation  of  the  discs  as  structures  marking  cell  boundaries,  e.g.,  cement 
lines  or  intercellular  bridges. 

5.  Specific  points  in  the  evidence  against  an  intercellular  interpretation  are: 
(a)  their  superficial  location;  (b)  their  relationship  to  the  dark  (“anisotropic”)  band, 
i.e..  they  displace  these  bands  and  shade  laterally  into  them;  (c)  their  position 
frequently  over  a  nucleus;  (d)  their  relation  to  the  myofibrillae;  (e)  their  random 
arrangement  with  respect  to  the  nuclei;  (f)  structurally  and  tinctorially  they  seem 
to  be  of  the  same  nature  as  the  so-called  anisotropic  substance;  and  (g)  their  absence 
before  the  appearance  of  striations. 
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6.  The  discs  are  interpreted  in  terms  of  local  contractions  (or  aggregations  of 
“anisotropic”  granules)  in  the  muscle  fibrils.  The  different  modes  of  association 
of  such  single  contraction  foci  give  rise  to  all  the  various  types  of  discs  described, 
i.e.,  granules,  blocks,  ovals,  plates  (composed  of  closely  apposed  longer  and  shorter 
rodlets),  “combs,”  “steps”  and  saw-teeth  forms. 

7.  The  presence  of  discs  would  seem  to  be  correlated  with  the  function  of  rhyth¬ 
mic  contraction  characteristic  of  cardiac  muscle,  and  may  represent  a  fixed  phase 
of  a  contraction  wave  (local  or  general),  or  more  probably  is  the  result  (of  the  nature 
of  an  irreversible  strain  condition)  of  the  total  amount  of  function.  The  latter  idea 
is  supported  by  the  fact  of  (a)  their  absence  in  the  mammalian  foetus,  and  their 
increasing  abundance  and  coarseness  with  age;  (b)  their  general  location  in  lines 
corresponding  roughly  with  the  axes  of  the  heart  muscle  mesh;  (c)  in  general,  their 
greater  abundance  in  hearts  of  more  rapid  beat;  and  (d)  their  presence  also  in  the 
striated  muscle  of  the  media  in  the  proximal  (beating)  end  of  the  pulmonary  arteries 
( e.g .,  mouse). 

(b)  By  title — Haematopoiesis  in  Chelonia  (in  collaboration  with  Pro¬ 
fessor  J.  C.  Flippin). 

Abstract:  During  the  first  half  of  embryonic  life  the  area  vasculosa  of  the  yolk 
sac  is  the  chief  haematopoietic  organ;  during  the  second  half  the  bone  marrow  mainly 
subserves  the  haematopoietic  function.  After  the  very  earliest  stages  (3  mm.)  the 
body  mesenchyme  generally  aids  in  the  haematopoiesis.  This  process  is  especially 
active  in  the  head  region  about  the  cerebral  vesicles,  in  the  mesenchyme  surround¬ 
ing  the  gut  and  the  larger  blood  vessels,  in  the  derma  of  older  forms,  and  in  the 
interstitial  mesenchyme  of  the  mesonephroi.  In  the  latter  location  the  process  is 
predominantly  leucopoietic,  producing  leucocytes,  thrombocytes  and  eosinophile 
granulocytes.  Still  another  source  of  lymphocytes  are  the  endothelial  walls  of  the 
blood  vessels,  more  particularly  the  smaller  ones.  The  sinusoids  of  liver,  heart 
and  mesonephroi  offer  favorable  locations,  due  to  absence  of  current,  for  cell  pro¬ 
liferation.  The  histogenesis  of  the  blood  is  similar  in  the  blood-islands  of  the  yolk 
sac,  in  bone  marrow,  and  in  body  mesenchyme.  A  large  amoeboid  cell  (which  traces  its 
ancestry  back  directly  to  undifferentiated  mesenchyme)  with  basophile  cytoplasm, 
and  vesicular  nucleus  and  nucleolus — the  primitive  blood  cell  or  haemogonium — 
differentiates  intravascularly  into  enpthocytes;  extravascularly  into  granulocytes. 
The  undifferentiated  proliferation  products  persist  intra-  and  extra-vascularlv  as 
lymphocytes.  These  lymphocytes  remain  as  potential  haemogonia.  The  endo¬ 
thelium  of  blood  vessels  produces  internally  small  lymphocytes  and  thrombocytes; 
externally  lymphocytes  and  granulocytes. 

Blood  formation  in  Chelonia  is  an  essentially  similar  process  to  that  described 
by  Dantschakoff  for  chick  and  snake,  and  by  Maximow  for  dog-fish.  As  also  in  many 
mammals,  according  to  Maximow,  the  various  types  of  blood  elements  in  turtle  trace 
their  ancestry  back  to  a  common  progenitor,  the  “lymphocyte,”  whether  produced 
in  yolk  sac,  body  mesenchyme,  or  finally  in  bone  marrow.  All  the  facts  fit  the  mono- 
phyletic  or  Unitarian  interpretation. 

Contrary  to  the  findings  of  Maximow  for  frog  and  dog-fish,  of  Dantschakoff 
for  chick  and  snake,  and  of  Werzberg  for  tortoise  (Emys  lutaria),  the  spindle  cells 
stand  in  direct  genetic  relationship  to  the  endothelium  of  blood  vessels,  heart  and 
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liver.  In  agreement  with  Maximow  and  Dantschakoff,  but  contrary  to  Werzberg’s 
opinion,  we  find  them  also  in  direct  genetic  relationship  with  the  small  lymphocytes. 
The  spindle  cells  of  fish,  amphibia,  reptiles  and  birds  and  the  blood  platelets  of  mam¬ 
mals  appear  to  be  analogous  but  not  homologous  structures.  The  mammalian  hom- 
ologue  of  the  spindle  cell  of  lower  forms  is  undoubtedly  the  megakaryocyte,  freed 
constricted  cytoplasmic  portions  of  which,  according  to  Wright,  constitute  the  blood 
platelets.  In  the  turtle  the  earlier  eosinophile  leucocytes  have  only  spherical 
granules.  Cells  with  ellipsoidal  eosinophile  granules  represent  a  later  differentiation 
of  cells  with  spherical  granules. 


May  13,  1912. 

Professor  J.  W.  Mallet.  Account  of  Structure  and  Chemical  Composi¬ 
tion  of  Some  Gall-stones  of  Unusual  Character  received  from  Professor 
Watts. 

« 

Abstract:  There  were  some  twenty  or  thirty  of  them,  of  sizes  varying  from  about 
6  to  12  mm.  through  in  the  direction  of  greatest  thickness,  moulded  against  each  other 
to  pseudo-crystalline — for  the  most  part  tetrahedral — forms.  The  appearance  of 
most  of  the  surface  in  each  case,  on  the  pseudo-plane  faces,  was  a  translucent  white 
with  polish,  like  glazed  white  porcelain,  while  the  rounded  edges  were  speckled  with 
little  dots  of  brownish  orange,  due  to  bile  pigment.  On  breaking  a  stone  across, 
the  surface  layer  came  off  pretty  easily  as  a  scale,  about  as  thick  as  an  egg-shell, 
flakes  of  which  were  separated  of  as  much  as  3  or  4  mm.  across. 

The  interior  was  composed  of  a  dusky  orange-brown  material,  moderately  soft 
and  of  earthy  fracture,  showing  some  signs  of  deposition  in  concentric  layers,  but 
quite  without  the  radiate  structure  common  in  gall-stones  of  cholesterin.  On  chem¬ 
ical  examination  this  interior  portion  proved  to  consist  of  cholesterin  with  a  good 
deal  of  bile  pigment  (bilirubin)  and  a  mere  trace  of  lime.  The  exterior  white  shell, 
carefully  separated,  was  pure  cholesterin,  melting  at  144.3°  C.,  having  no  trace  of 
residue  on  solution  in  hot  alcohol  or  on  combustion.  The  speaker  had  never  seen  any 
biliary  calculi  of  similar  appearance  and  structure.  It  would  be  interesting  to  know 
whether  any  features  in  the  clinical  history  of  the  case  might  seem  to  correspond 
with  the  abrupt  change  from  the  interior  to  the  layer  on  the  surface. 

Professor  R.  H.  Whitehead:  (a)  Demonstration  of  injected  human 
spinal  cord. 

(b)  Demonstration  of  a  specimen  of  double  umbilicus. 

Abstract:  1.  A  human  monster  which  presented  a  well-marked  case  of  coexist¬ 
ent  anencephaly  and  spina  bifida. 

2.  A  human  spinal  cord  in  which  the  arterial  supply  was  very  clearly  demon¬ 
strated  by  injection  with  a  gelatin  mass. 

3.  A  case  of  double  umbilicus.  The  example  of  this  condition,  which  seemed 
to  be  very  rare  as  no  similar  cases  could  be  found  in  the  literature,  was  observed  in 
a  dissecting  room  subject.  In  addition  to  the  usual  umbilicus  through  which  all  of 
the  usual  constituents  of  the  cord,  except  the  vein,  entered  the  abdominal  cavity, 
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there  was  an  opening  in  the  linea  alba  1  inch  above  the  normal  umbilicus  through 
which  the  vein  entered.  The  margins  of  this  opening  were  very  loosely  applied  to 
the  vein,  but  the  distal  extremity  of  the  vein  was  dilated  in  a  knob-like  way.  This 
knob  doubtless  prevented  the  development  of  umbilical  hernia  in  the  subject,  since 
any  increase  in  abdominal  tension  would  cause  it  to  block  the  opening  after  the 
manner  of  a  ball  valve. 

(c)  Demonstration  of  anencephalic  human  monster,  with  spina  bifida. 

Professor  H.  E.  Jordan:  (a)  Report  of  a  case  of  apparently  true  herma¬ 
phroditism. 

(b)  Exhibit  of  pedigree  charts  of  hereditary  (1)  onyxis,  (2)  cancer, 
(3)  tuberculosis. 

(c)  Discussion  of  hereditary  left-handedness. 

(d)  Report  of  an  investigation  now  in  progress  in  the  intercalated 
discs  of  pathologic  heart  muscle. 


PROCEEDINGS  OF  THE  HUMANISTIC  SECTION  OF  THE 
PHILOSOPHICAL  SOCIETY  FOR  THE  SESSION  1911-12. 

October  13,  1912. 

It  was  resolved  that  the  regular  meetings  of  the  Section  be  held  on 
the  second  Friday  of  each  month  during  the  academic  year,  from  October 
to  May  inclusive.  At  the  request  of  the  Chairman,  Professor  Charles 
W.  Kent,  the  Secretary,  Professor  W.  H.  Faulkner,  placed  before  the 
Section  a  tentative  outline  covering  the  meetings  for  1911-12.  This  outline 
presented  a  plan  by  which  each  meeting  should  be  placed  under  the  direc¬ 
tion  of  two  members  of  the  Section,  who  should  occupy  the  time  of  the 
meeting  by  reading  papers,  discussing  points  of  general  scientific  interest 
pertaining  to  work  being  done  in  their  subjects  or  in  any  way  they  should 
see  fit.  It  was  also  suggested  that  a  part  of  each  meeting  be  devoted  to 
the  presentation  of  new  matter  of  general  interest  coming  up  from  time 
to  time  in  various  technical  periodicals. 

The  Section  elected  for  the  session  1911-12  Professor  M.  W.  Hum- 

i 

phreys,  Chairman,  and  Professor  Weldon  T.  Myers,  Secretary. 

Professor  W.  H.  Faulkner  read  before  the  Section  a  paper  entitled 
a  Striking  Parallelism  Between  the  Confessions  of  Jean  Jacques  Rousseau 
and  Gottfried  Keller’s  Gruner  Heinrich,  and  requested  that  the  paper  be 
referred  to  the  committee  on  publication. 

Professor  Faulkner’s  paper  was  later  passed  by  the  Editorial  Committee 
of  the  Section,  and  recommended  to  the  Publication  Committee  of  the 
General  Society. 

Abstract:  In  Keller’s  novel  der  griine  Heinrich,  the  most  important  single  incident 
is  the  hero’s  simultaneous  love  for  two  women.  Despite  the  autobiographic  character 
of  the  novel,  the  author’s  own  life  offers  no  foundation  for  so  unusual  a  situation. 
Keller’s  essay  u  Autobiographisches,”  admits  the  direct,  though  general  influence 
of  Rousseau’s  Confessions  on  der  griine  Heinrich.  In  the  account  of  the  twelfth 
year  of  Rousseau’s  life  in  the  Confessions,  is  told  the  simultaneous  love  of  Jean 
Jacques  for  Mademoiselle  de  Vulson  and  “la  petite  Mademoiselle  Goton.”  The 
resemblances  and  the  differences  between  the  two  episodes  seem  equally  to  indicate 
that  the  Vulson-Goton  episode  furnished  the  germ  from  which  the  love-story  of  Anna 
and  Judith  developed  and  expanded. 
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November  10,  1911. 

Mr.  W.  M.  Hunley:  Political  Science  as  a  College  Study. 

Abstract:  Political  Science  is  the  study  of  matters  political.  A  matter  is  polit¬ 
ical  when  it  refers  to  the  State — to  its  nature,  its  right  to  be,  its  organization,  its 
activities  or  its  ends.  Political  Science  is.  often  Confused  with  Political  Economy, 
but  the  subject-matter  of  the  two  sciences  is  quite  different.  The  development  of 
modern  business,  however,  and  the  tendency  of  governments  to  exercise  control  over 
vast  business  organizations,  bring  the  two  sciences  close  together  at  several  points; 
but  even  there  the  point  of  view  and  method  of  approach  are  different. 

Political  Science  is  more  intimately  related  to  History.  History,  however,  is 
concerned  chiefly  with  the  past,  whereas  Political  Science  has  to  do  not  only  with 
the  past,  but  with  the  present  and  the  future. 

A  striking  feature  of  the  development  of  knowledge  is  the  creation  of  new  sciences. 
This  comes  about  not,  generally,  through  the  creation  of  wholly  new  sciences,  but 
by  means  of  the  differentiation  of  older  departments  of  inquiry  into  distinct 
lines  of  research  and  thought.  The  establishment  of  independent  chairs  of  History, 
whose  incumbents  shall  be  specially  trained  for  the  work,  has  been  comparatively 
recent.  Still  more  recent  has  been  the  recognition  of  Political  Economy  as  a  distinct 
college  and  university  study.  It  has  been  only  within  the  last  ten  or  fifteen  years 
that  the  study  of  government  has  been  elevated  to  the  place  of  a  separate  department. 

The  Americal  Political  Science  Association,  about  a  year  ago,  appointed  a  com¬ 
mittee  to  investigate  the  study  of  American  government  in  the  high  schools  and 
colleges.  It  was  found  that  only  from  17  to  20  out  of  100  students  take  courses  in 
American  government;  that  only  50  per  cent  of  a  large  number  of  representative 
schools  and  colleges  offer  courses  in  American  government;  that  fully  as  much  time 
is  given  to  a  study  of  the  governments  of  ancient  Greece  and  Rome  as  to  our  own 
system.  These  and  other  facts  struck  the  committee  as  significant,  especially  in 
view  of  the  fact  that  in  no  other  country  are  the  voters  called  upon  to  do  so  much  as 
in  this  country.  The  committee  strongly  urged  that  more  time  be  given  to  the  study 
of  our  governmental  and  party  systems,  and  that  more  courses  in  American  govern¬ 
ment  be  offered  in  schools  and  colleges. 

Professor  Lee  Bidgood:  English  Explorations  Westward  from  Virginia 
in  the  Seventeenth  Century. 

Abstract:  In  this  paper  was  contained  a  brief  review  of  the  results  of  some  years’ 
research  jointly  conducted  by  Professor  Alvord  of  the  University  of  Illinois  and 
Professor  Bidgood.  The  career  of  Abraham  Wood  and  the  first  penetration  of  the 
Blue  Ridge  and  Allegheny  Mountains  and  prior  discovery  of  the  rivers  flowing  toward 
the  Gulf  of  Mexico  by  the  English  explorers  pushing  out  from  the  Virginia  frontier 
in  the  third  quarter  of  the  seventeenth  century  were  outlined.  The  work'  of  Batts, 
Fallam,  Needham  and  Arthur,  the  first  white  men  to  see  the  Kanawha,  Tennessee 
and  Ohio  Rivers,  received  chief  attention.  Specimen  pages  of  photographic  copies 
of  the  newly  discovered  documents  dealing  with  the  achievements  of  these  contem¬ 
poraries  and  rivals  of  Marquette  and  La  Salle  were  exhibited.  The  entire  subject 
of  the  paper  is  covered  in  detail  in  the  volume  by  Alvord  and  Bidgood  issued  by  the 
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A.  H.  Clark  Company,  Cleveland,  Ohio,  in  the  early  summer  of  1912,  and  entitled 
The  First  Explorations  of  the  Trans- Allegheny  Region  by  the  Virginians .  1650-1674 . 

December  8,  1911. 

Mr.  Cary  F.  Jacobs:  The  Nature  of  English  Verse. 

Professor  W.  T.  Myers:  The  Uses  of  Latin  in  England  During  the  Age 
of  Milton. 

Abstract:  This  paper  is  the  outline  of  a  dissertation  to  be  presented  to  the  Faculty 
of  the  University  of  Virginia  in  April,  1912.  The  treatment  shows  the  relations 
between  Latin  and  English  as  living  languages  in  England  during  the  period  from 
1620  to  1660 — the  period  when  classical  scholarship  and  influences  culminated.  Latin 
was  an  active  force  in  the  civilization  of  the  day,  playing  its  part  as  a  literary  and 
practical  language  in  the  following  capacities:  (t)  As  an  international  medium 
in  state  correspondence,  in  private  correspondence  between  men  of  different  nation¬ 
alities,  in  publications  by  Englishmen  who  sought  foreign  readers;  (2)  in  academic 
institutions,  in  the  curricula,  in  sermons  and  orations,  in  dramatic  productions,  in 
occasional  poetry,  and  in  various  oral  uses;  (3)  as  a  substitute  for  English,  in  corre¬ 
spondence  between  Englishmen,  in  prose  treatises,  in  poetry,  and  in  various  minor 
uses. 

It  is  shown  that  Latin,  in  the  international  uses,  was  the  necessary  and  indis¬ 
pensable  medium;  in  academic  uses,  it  was  for  training  and  dignity  and  scholarly 
authority;  in  substitute  capacity,  it  was  chosen  for  reasons  of  fashion,  dignity, 
authority,  or  compliment. 

In  closing  let  me  summarize  as  succinctly  as  possible  those  conclusions  which 
I  think  that  I  may  regard  as  peculiarly  my  own: 

The  present  habit  of  analyzing  verse  into  feet  and  of  grouping  these  feet  into 
lines  is  a  purely  arbitrary  and  artificial  device,  having  nothing  to  do  with  the  real 
structure  of  verse.  The  consideration  of  this  linear  arrangement  as  metre  and  the 
attempt  to  treat  English  verse  as  metrical,  unless  the  phrase  be  regarded  as  the 
metrical  unit,  find  no  justification.  Metre  in  English  verse  we  certainly  have;  the 
measure  is  not  by  syllables  in  the  line,  however,  but  by  time  units  constituting  the 
phrase.  As  to  where  the  phrasal  pauses  shall  come,  there  can  be  no  rule  given, 
other  than  to  demand  that  they  shall  maintain  with  one  another  that  just  and  due 
proportion  in  which  the  artistic  sense  of  rhythm  finds  its  complete  satisfaction. 

January  12,  1912. 

% 

Professor  Thomas  Fitz-hugh:  Two  Scientific  Frauds  in  Antiquity. 

Abstrhct:  Primitive  Indoeuropean  rhythm  is  preserved  for  us  in  the  Latin  and 
Keltic  Saturnian  verse.  The  Carmen  Arvale  reveals  to  us  the  tripudic  origin  of  all 
Indoeuropean  accent,  rhythm,  and  meter.  The  Greek,  Indian,  and  Iranian  systems 
are  but  the  faded  aspects  of  the  original  tripudic  principle.  In  all  other  branches  of 
the  Indoeuropean  family  the  tripudic  principle  of  accent  and  rhythm  persists  in  our 
early  monuments :  cf.  Bulletins  of  the  School  of  Latin  1-7,  Anderson  Brothers  (Univer- 
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sity  of  Virginia).  The  Greek  accentual  and  rhythmic  systems  were  fraudulently 
grafted  upon  Roman,  and  through  Roman  upon  European  theory  by  Tyrannio  Ami- 
senus,  a  Greek  freedman  of  Cicero’s  time,  and  Caesius  Bassus,  a  courtier  of  Nero. 
Tyrannio  showed  Cicero  and  his  friends  how  a  fraudulent  musical  accent  might  be 
made  plausible  for  Latin,  and  Bassus  showed  his  contemporaries  how  a  fraudulent 
artificial  ictus  would  make  the  Saturnian  verse  seem  quantitative :  cf .  The  Literary 
Saturnian  I— II,  Bulletins  5-6.  Thus  Greek  theory  was  made  to  vitiate  the  fountain¬ 
head  of  our  whole  system  of  Indoeuropean  accent,  rhythm,  and  meter:  cf.  Tripudic 
Accent,  Rhythm,  and  Meter  in  Indoeuropean  Speech  and  Verse,  Bulletin  7. 

The  simplest  form  of  primitive  Indoeuropean  verse  was  a  tetrapody  with  four 
accentual  theses.  This  type  is  illustrated  in  the  Carmen  Arvale: 

III  I 

Neve  luem  ruem  Marmar. 

It  might  be  shortened  by  catalexis  to  a  tripody: 

t  I  M 

Advocabitis  conctos. 

These  are  the  universal  inheritances  of  all  Indoeuropean  peoples.  We  find  them 
in  Iranian,  Indian,  and  Greek,  with  their  syllable-counting  and  quantitative  thesis, 
as  well  as  in  Latin,  Keltic,  and  Germanic.  In  Iranian,  Indian  and  Greek,  since  the 
original  tripudic  stress-accent  had  degenerated  into  a  mere  musical  pitch,  the  old 
rhythm  had  to  be  marked  by  syllable-counting  or  quantity,  accompanied  by  an  arti- 
fical  ictus  in  default  of  a  natural  accent. 

Let  us,  then,  trace  our  original  Indoeuropean  tripudic  tetrapody  and  tripody, 
as  illustrated  in  the  Carmen  Arvale  and  all  other  Italic  verse,  through  its  various 
syllable-counting,  quantitative,  and  accentual  phases  in  Iranian,  Indian,  Greek, 
Keltic,  and  Germanic: 

The  normal  Zend-Avesta  type  is  as  follows: 

which  is  obviously  a  union  of  two  tetrapodies  with  syllable-counting  thesis. 

The  normal  Vedic  type  is  as  follows: 

Z/  Z7  w  ^/  ^  w  |  U  ZZ  U  'Z/  ^/  ^  W  , 

which  shows  the  same  union  of  tetrapodies  with  embryonic  quantity  at  the  close  of 
each  tetrapody. 

The  tetrapody  and  tripody  are  universal  in  all  other  Indoeuropean  literatures: 

The  Greek  Enoplios:  —  ~  —  —  — 

The  Greek  Hexameter:  iwivvliv|vivvivviiu 

I  I  I  I  II  (I 

The  Latin  Saturnian:  Virum  mihi  Camena|insece  versutum 

I  I  It  I  I  II 

The  Keltic  Saturnian:  G6nair  Patraicc  in  Nemthurjised  atf6t  hiscelaib 
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♦  I  II 

German  Drinking  Song:  Dort  unten  an  dem  Rheine 

I  I  II 

Slavic  Popular  Song:  Koleda  Koleda  Stepane 

Thus  tripudic  accent,  rhythm,  and  meter  are  universal  in  Indoeuropean  speech 
and  verse:  cf.  Bulletin  of  the  School  of  Latin,  No.  7  (University  of  Virginia),  1912. 

February  9,  1912. 

Professor  C.  Alphonso  Smith:  Negro  Dialect  in  the  United  States. 

Abstract:  This  paper  was  a  brief  summary  of  a  part  of  the  fourteenth  chapter  of 
the  author’s  Die  Amerikanische  Liter atur,  this  chapter  being  entitled  “Joel  Chandler 
Harris,  eine  Abhandlung  liber  den  Neger  als  literarisches  Objekt.” 

Four  kinds  of  negro  dialect  are  spoken  in  the  United  States:  (1)  The  negro  dia¬ 
lect  of  Virginia,  especially  of  the  Tidewater  section;  (2)  the  Gullah  or  Gulla  dialect 
of  the  rice  plantations  in  the  coastal  sections  of  South  Carolina  and  Georgia;  (3)  the 
dialect  of  the  Creole  negroes  of  Louisiana;  (4)  the  Uncle  Remus  dialect  of  the  more 
inland  sections  of  the  South.  The  last  is  sometimes  called  the  cotton  or  tobacco 
dialect  to  distinguish  it  from  the  rice  or  Gullah  dialect.  The  Tidewater  negro  is  best 
represented  in  the  works  of  Thomas  Nelson  Page.  The  a  of  this  dialect  is  very  broad 
and  there  is  a  vanishing  y  sound  heard  after  c  (k)  and  g  when  broad  a  follows.  The 
Gullah  dialect,  best  represented  in  the  works  of  John  Bennett,  is,  at  its  worst,  little 
more  than  an  unintelligible  jumble  of  English  and  African  words.  The  dialect  of  the 
Creole  negroes  of  Louisiana,  best  represented  in  the  works  of  George  W.  Cable,  is 
really  more  French  than  English.  The  dialect  spoken  by  the  great  majority  of 
illiterate  negroes  is  that  of  the  Uncle  Remus  stories.  The  master  of  this  dialect  is 
Joel  Chandler  Harris. 

All  four  dialects  illustrate  interesting  syntactical  principles,  the  most  noteworthy 
being  the  use  of  the  indicative  3d  singular  (the  s  form)  for  all  numbers  and  persons 
of  the  present  indicative,  e.g.  I  runs,  you  tuns,  he  runs,  we  runs,  you  runs,  they  ( dey ) 
runs.  This  is  a  phase  of  the  law  of  analogy,  the  3d  singular  occurring  more  often 
than  any  other  one  form  of  the  present  indicative.  The  same  principle  explains 
Shakespeare’s  present  indicative  s-endings  with  plural  subjects.  There  are  in  the 
First  Folio  of  Shakespeare  two  hundred  and  thirty-five  passages  of  this  sort.  See 
the  author’s  article  in  The  Publications  of  the  Modern  Language  Association  of  America, 
vol.  iv,  1896. 

Professor  Albert  Lefevre:  Science  and  Philosophy. 

Abstracts:  The  aim  of  this  paper  is  to  show  that  philosophy,  including  metaphys¬ 
ics,  is,  in  the  strictest  sense  of  the  word,  science,  and  more  definitely  that  it  is  the 
total  science,  or  the  science  of  the  sum-total  of  existence,  both  external  and  internal, 
considered  as  a  unity,  as  a  system  of  correlated  parts.  The  attempt  to  establish  this 
familiar  thesis  is  made  by  showing  (1)  that  philosophy  is  the  culmination  and  goal 
which  the  historical  development  of  the  special  sciences  approaches  and  in  which 
they  must  issue;  by  showing  (2)  that  philosophy  is  the  logical  foundation  and  root 
of  the  special  sciences,  which  without  it  are  problematic  in  meaning  and  provisory 
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in  nature ;  by  showing  (3)  that  philosophy  as  the  science  of  the  so-called  ‘  ‘ transcendent” 
can  proceed  with  a  rigorously  scientific  method;  and  by  showing  (4)  that  philosophy 
is  not  hidden  and  remote  from  human  interests,  but  affects  us  intimately  and  radically 
and  that  either  as  science  or  as  unconscious  and  crude  assumption,  by  the  very  law 
of  our  human  nature  must  be  a  perennial  pursuit  of  mankind  and  must  needs  be  framed 
by  each  of  us. 

April  26,  1912. 

Professor  M.  W.  Humphreys:  Was  Aeschines  a  Traitor? 

Abstract:  Demosthenes  repeatedly  charged  Aeschines  with  being  a  traitor.  If 
either  one  of  these  men  could  have  proved  his  charges,  the  other  would  have  been 
put  to  death.  So  we  may  conclude  that  no  evidence  of  treason,  could,  in  those  days, 
be  produced.  Modern  historians,  however,  such  as  Ernst  Curtius,  have  discovered 
what  they  believe  and  assert  to  be  proof  positive  that  Aeschines  was  a  traitor.  This 
proof  is  the  fact  that,  when  he  made  his  famous  speech  at  Delphi,  he  caused  to  be 
read  a  decree  of  the  Amphictyons  placing  a  curse  upon  the  Crissaean  plain,  that  is, 
dedicating  it  to  the  good  of  Delphi.  It  is  assumed  that  he  went  to  the  amphictyonic 
council  fully  prepared  for  the  action  which  admitted  Philip  into  Central  Greece. 
The  details  of  this  are  recorded  in  any  good  history  of  Greece.  Aeschines  was  a 
Pylogoros  and  had  been  appointed  by  the  Hieromnemon  of  Athens  to  take  his  place, 
the  latter  being  ill  of  fever. 

The  following  facts  will  show  the  absurdity  of  the  view  of  Curtius  and  others 
that  the  transaction  had  been  previously  concocted  with  Philip,  who,  by  the  way, 
was  at  that  time  in  Scythia. 

1.  The  illness  of  the  Hieromnemon,  Diognetus,  which  made  it  possible  for 
Aeschines  to  appear  before  the  Amphictyons,  must  have  been  a  part  of  the  plot. 

2.  The  details  of  this  event  we  know  only  from  Aeschines.  It  is  inconceivable 
that  he  would  have  made  a  boast  of  the  very  facts  that  would  convict  him  of  treason. 

3.  Demosthenes  himself  never  appeals  to  the  supposedly  convincing  proof  of 
treason  on  the  part  of  Aeschines. 

4.  The  incriptions  quoted  by  Aeschines  were  there  in  Delphi  and  could  be  copied 
in  a  few  minutes. 

5.  The  subsequent  events  which  finally  led  to  the  call  of  Philip  to  command  the 
Amphictyonic  army  were  such  as  no  mortal  could  ever  have  foreseen. 

Professor  W.  M.  Forrest:  The  Source  of  Poe’s  Pantheism. 

Abstract:  Poe’s  pantheistic  conception  of  the  universe  was  set  forth  by  copious 
extracts  from  his  writings,  especially  Eureka.  The  theories  and  speculations  of  Poe 
concerning  the  origin,  nature,  and  end  of  the  universe  were  shown  to  be  essentially 
Indian  by  citations  of  parallel  passages  from  various  Upanishads,  the  Bhagavad  Gita 
and  certain  ancient  and  modern  Vedantists. 

Certain  phases  of  Poe’s  thought,  as  revealed  in  his  life  and  such  tales  as  Bernice, 
were  also  shown  to  be  akin  to  the  Yoga  philosophy  of  the  Hindus. 

Poe’s  acquaintance  with  the  Vedantism  and  Yoginism  of  India  was  traced  through 
his  great  German  masters,  like  the  Schlegles,  Schelling.  Schopenhaur,.and  Fichte, 
who  had  opened  the  treasures  of  Indian  literature  and  philosophy  to  the  West  before 
he  began  to  write. 
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SEMI-ANNUAL  MEETING,  OCTOBER  29,  1912. 

Professor  Humphreys,  President  of  the  Society,  in  the  Chair;  Pro¬ 
fessor  Hoxton,  Secretary. 

The  Society  adopted  the  following  resolutions,  being  the  report  of  the 
Committee  appointed  at  the  previous  meeting  to  consider  the  question 
of  membership. 

1.  Resolved  that  the  resident  membership  of  the  Philosophical  Society  of  the 
University  of  Virginia  shall  consist  of  the  professors  and  ex-professors  of  the  Uni¬ 
versity  faculty  and  the  other  members  of  the  teaching  staff  and  graduate  students 
who  shall  in  each  case  formally  express  their  desire  in  writing,  to  the  Secretary, 
to  become  members. 

2.  Resolved  that  full  membership  of  this  Society  is  extended  to  any  alumnus  of 
this  University  who  shall  make  application  in  writing  to  the  Secretary  and  make 
a  payment  of  a  life  membership  fee  of  ten  dollars.  Such  a  member  shall  receive  a 
copy  of  all  the  publications  of  the  Society. 

3.  Honorary  membership  in  this  Society  may  be  extended  to  any  person  distin¬ 
guished  by  his  scholarship  or  scientific  attainment.  Honorary  members  shall  be 
elected  by  the  General  Society  and  shall  be  entitled  to  all  the  proceedings  of  the 
Society  without  fees. 

The  following  two  resolutions,  offered  by  Professor  Echols,  were  then 
passed. 


1.  Resolved  that  the  dates  of  the  two  regular  annual  meetings  of  the  Society 
be  interchanged,  so  that  the  business  meeting  shall  be  held  in  October,  being  the 
first  meeting  after  the  end  of  the  University  fiscal  year,  and  the  meeting  at  which  the 
President  delivers  his  retiring  address  shall  be  held  toward  the  end  of  the  session. 

2.  Resolved  that  the  retiring  President  of  the  Society  shall  appoint  the  Nomi¬ 
nating  Committee  for  presenting  the  new  President,  one  week  in  advance  of  the 
meeting  at  which  the  election  is  to  be  held. 
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A  Nominating  Committee  was  appointed  by  the  Chair.  It  recom¬ 
mended  that  the  present  President  be  continued  in  office  until  the  spring 
meeting.  This  report  was  unanimously  adopted.  Further  the  Chair¬ 
man  on  behalf  of  the  Society  requested  that  Professor  Humphreys  prepare 
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a  history  of  the  old  Philosophical  Society  and  present  it  as  an  address  upon 
his  retirement. 

After  an  informal  talk  by  the  President  on  the  subject  of  “Some 
Popular  Errors,”  the  Society  adjourned. 

SEMI-ANNUAL  MEETING,  MAY  29,  1913. 

Professor  Humphreys,  President  of  the  Society,  in  the  Chair;  Professor 
Hoxton,  Secretary. 

Professor  W.  H.  Echols  was  unanimously  elected  President  of  the 
Society  for  the  college  year  1913-1914.  Immediately  upon  election  he 
was  seated  in  the  Chair. 

The  Society  then  unanimously  elected  into  honorary  membership 
Mr.  W.  D.  Weaver,  of  Charlottesville,  Virginia. 

Mr.  William  Dixon  Weaver  was  born  at  Greensburg,  Pennsylvania, 
August  30,  1857.  He  was  educated  at  Kentucky  University  and  gradu¬ 
ated  from  the  United  States  Naval  Academy,  as  a  cadet  engineer,  in  1880. 
He  was  a  member  of  the  first  Greeley  relief  expedition  in  1883.  Studied 
in  the  laboratories  of  the  Sorbonne,  Paris  and  at  the  School  of  Electrical 
Engineering,  London,  in  1884.  Resigned  from  the  navy  in  1892  but  was 
volunteer  chief  engineer  on  U.  S.  S.  Glacier  during  the  Spanish-American 
War.  He  was  editor  of  the  Electrical  World  from  1893  to  1896,  and  from 
1899  to  1912.  Together  with  James  H.  McGraw  he  founded  the  Ameri¬ 
can  Electrician  in  1896  and  was  its  editor  until  discontinued  in  1899. 
Delegate  of  the  United  States  Government  to  the  International  Elec¬ 
trical  Congress  in  Paris  in  1900  ;  treasurer  of  the  International  Electrical 
Congress  at  Saint  Louis,  in  1904;  Fellow  of  the  American  Institute  of 
Electrical  Engineers,  manager  for  six  years;  member  of  the  Societe  Inter¬ 
nationale  des  Electriciens;  Society  of  Naval  Architects  and  Marine  En¬ 
gineers;  American  Electrochemical  Society,  manager  three  years;  Illu¬ 
minating  Engineering  Society,  manager  three  years;  Naval  and  Military 
Order  Spanish-American  War  Engineers;  Engineers’  Club.  In  1913 
he  was  decorated  by  the  French  Government  with  the  Order  of  Officier 
de  F Instruction  Publique. 

The  retiring  President,  Professor  Humphreys,  closed  the  order  of 
procedure  in  delivering  an  address  on  the  “Old  Philosophical  Society,”* 
after  which  the  Society  adjourned. 

*The  publication  of  this  address  in  the  Proceedings  of  the  Society  is  omitted  at 
the  request  of  the  author,  at  least  for  the  present,  owing  to  a  lack  of  completeness  in 
certain  details  due  to  the  loss  of  the  records  of  the  Old  Society.  It  is  believed  that 
these  records  are  extant  and  that  possibily  they  will  be  found.  When  this  is  done 
Professor  Humphreys’  address,  with  the  missing  parts  supplied,  can  be  printed. 
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ANNUAL  MEETING,  MAY  28,  1914. 

Professor  Echols,  President  of  the  Society,  in  the  Chair;  Professor 
Hoxton,  Secretary. 

The  following  order  of  procedure  was  adopted. 

1.  Call  to  order. 

2.  Reading  and  approval  of  minutes. 

3.  Reports  of  Sections. 

4.  Reports  of  Committees: 

a.  Publication  Committee. 

b.  Distribution  Committee. 

c.  Special  Committees. 

5.  New  Business. 

6.  Election  of  President. 

7.  Seating  of  newly  elected  President. 

8.  Nomination  and  Election  of  Honorary  Members. 

9.  Address  of  Retiring  President. 

10.  Adjournment. 

The  reports  of  the  Sections  were  not  read  in  full.  The  full  reports 
appear  below  as  the  Proceedings  of  the  individual  sections  themselves. 

The  report  of  the  Publication  Committee: 

The  Publication  Committee  reports  that  the  first  volume  of  the  Transactions  of 
the  Scientific  Section  has  been  printed,  amounting  to  over  five  hundred  pages,  and 
is  now  in  the  process  of  being  bound.  The  first  volume  of  the  Medical  Section  re¬ 
prints,  amounting  to  some  five  hundred  pages,  is  also  in  the  process  of  being  bound. 
At  the  present  date  the  funds  in  possession  of  the  Publication  Committee  amount 
to  approximately  $1200.  This  appears  to  be  ample  provision  for  the  expenses  of 
the  coming  year  and  therefore  no  additional  appropriation  has  been  asked  from  the 
administrative  office. 

The  report  of  the  Distribution  Committee: 

Your  Distribution  Committee  begs  leave  to  submit  the  following  report.  The 
publications  of  the  Philosophical  Society  issued  to  date  and  distributed  include 
Proceedings  and  Transactions.  Three  brochures  of  Proceedings,  totaling  134  pages, 
have  been  issued  and  distributed.  Of  the  Transactions  18  brochures  by  the  Scientific 
Section,  totaling  371  pages,  and  2  brochures  by  the  Humanistic  Section,  totaling 
57  pages,  have  been  issued  and  distributed. 

These  publications  were  promptly  distributed  as  issued  in  accordance  with  the 
mailing  list  which  totals  301  addresses,  including  197  in  the  United  States,  and  104 
in  foreign  countries.  In  addition  to  the  regular  mailing  list,  50  copies  of  each  bro¬ 
chure  are  delivered  gratis  to  the  author,  and  100  additional  copies  are  turned  in  to 
each  author  with  the  request  that  addresses  be  furnished  by  him  and  the  copies 
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mailed  at  the  expense  of  the  Society.  The  total  number  printed  of  each  brochure 
is  1250. 

The  mailing  list  as  now  constituted  is  made  up  chiefly  of  educational  insti¬ 
tutions,  learned  societies,  and  the  more  important  public  libraries.  Your  Commit¬ 
tee  respectfully  calls  attention  to  the  fact  that  from  less  than  25  per  cent  of  the 
total  list  does  the  Society  obtain  exchanges.  This  is  due  in  very  large  measure,  in 
the  case  of  educational  institutions  to  which  the  Society’s  publications  are  sent, 
to  the  fact  that  but  few  of  them  maintain  any  form  of  desirable  publication  that 
can  be  sent  in  exchange.  It  is  encouraging  to  note,  however,  that  the  number  of 
exchanges  received  by  the  Society  is  gradually  increasing,  especially  from  the  learned 
societies,  both  in  this  country  and  abroad.  Some  of  these  are  sent  directly  to  the 
University  library  on  the  library’s  account,  others  are  addressed  to  the  Philosophical 
Society,  and  are  stamped  and  placed  on  the  shelves  provided  for  the  Society  in  the 
basement  of  the  Rotunda.  With  only  few  exceptions,  the  exchange  publications 
sent  to  the  Society  are  important  and  constitute  a  valuable  addition  to  our  library 
of  current  literature.  Unless  the  Society  directs  otherwise,  the  present  mailing 
list  will  be  continued. 

Respectfully  submitted, 

Thomas  L.  Watson,  Chairman. 

H.  E.  Jordan. 

May  28,  1914. 

The  Society  then  adopted  the  following  resolution,  offered  by  Profes¬ 
sor  Echols. 

1.  Resolved  that  the  two  regular  yearly  meetings  of  the  Society,  one  held  in 
the  fall  and  the  other  held  in  the  late  spring,  be  merged  into  one  regular  annual 
meeting  to  be  held  at  some  date  during  the  middle  term  of  the  session — at  which 
annual  meeting  the  regular  business  of  the  Society  shall  be  transacted  and  the 
election  of  the  President  for  the  following  year  be  held. 

The  new  President  was  then  elected,  following  the  established  proced¬ 
ure.  Professor  R.  H.  Whitehead  was  unanimously  elected  President  of 
the  Society  for  the  college  year  1914-1915. 

Then  followed  the  address  of  the  retiring  President. 

CONTINUITY.* 

BY 

W.  H.  ECHOLS. 

While  “Continuity”  has  been  chosen  as  the  nominal  subject  of  this 
brief  address,  its  meaning,  and  the  concomitant  transcendental  ideas  in¬ 
volved  in  it,  when  interpreted  by  the  real  and  by  the  ideal  in  pure  ab¬ 
stract  mathematics  is  the  point  to  which  I  wish  to  ask  your  attention. 

*Retiring  address  of  the  President  of  the  University  of  Virginia  Philosophical 
Society,  May  28,  1914. 
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Continuity  of  time  or  of  space  or  of  any  material  quantitativeness  is 
a  hypothetical  prime  concept  and  cannot  be  rigorously  defined  save 
through  the  number  language.  Hence  the  importance,  in  fact  the  neces¬ 
sity,  if  it  be  worth  defining,  of  understanding  clearly  what  is  meant  by 
mathematical  continuity.  Its  bearing  upon  the  utilitarian  empirical 
sciences  or  upon  any  material  concepts  is  almost  entirely  philosophical 
and  may  have  no  direct  value.  It  is  interesting  however  in  this  connexion 
to  recall  that  the  hypothesis,  so  long  held,  of  the  indivisible  atom  marked 
for  a  time  the  discreteness  of  the  material  concepts  and  the  limit  of  the 
imagination  in  the  direction  toward  the  existence  of  a  material  continuum, 
but  now  a  further  interpolation  in  these  material  gaps  is  already  fore¬ 
shadowed,  if  not  firmly  established  by  modern  physical  chemistry. 
To  borrow  the  stilted  and  solemn  language  of  every  secret  fraternity 
initiation  ritual  ceremony,  these  scientific  gentlemen  in  physical  chemistry 
tell  us  awestricken  laymen  that  we  are  upon  the  verge  of  dire  and  dread¬ 
ful  revelations. 

We  are  told  to  suspect  that  mass  is  naught  but  a  form  of  energy.  The 
biologist  hints  that  life  may  be  evolved  from  a  material  colloid  artificially, 
a  synthetic  substitute  for  sympathetic  creation.  If  this  were  true  then 
life  also  is  but  a  form  of  energy  and  therefore  all  we  are  and  seem  and 
dream  is  but  a  transformation  of  energy  in  its  infinite  mutations  and  many 
changing  forms.  If  matter  be  dematerialized  then  there  is  nothing  left 
but  motion  and  all  existence  consists  merely  of  shifting  points  which  by 
the  relativity  of  their  positions  give  rise  to  all  the  characteristic  properties 
of  the  known  and  unknown  things  with  which  science  deals.  The  con¬ 
ductor  of  all  these  movements  is  an  inert  hypothetical  medium  called 
the  ether.  The  ether  being  a  dream  as  transcendental  as  the  highest 
flight  of  the  mathematician’s  ideal. 

Whatever  may  be  the  applied  scientist’s  realities  his  ideals  are  carry¬ 
ing  him  farther  and  farther  in  his  concepts  toward  continuity  with  an 
ultimate  dream  of  a  monism  to  which  he  does  not  openly  confess.  It 
all  makes  for  transcendentalism,  however,  in  the  sense  that  it  acknowledges 
that  beyond  the  known  lies  always  the  unknown  for  us. 

In  the  layman’s  meaning  of  the  words,  is  the  totality  infinite  yet 
bounded?  As  for  example  the  number  of  points  inside  a  definite  sphere. 
Or,  is  the  totality  infinite  and  unbounded?  To  us  it  does  not  matter 
inasmuch  as  we  shall  never  know.  Therefore  whether  we  assume  the 
bounded  infinite  totality  or  utterly  unbounded  infinite  totality  it  does  not 
matter  for  it  has  no  effect  upon  any  thing  that  we  can  ever  actually  know. 
We  are  therefore  at  liberty  to  assume  that  hypothesis  which  conveys  to  us 
the  most  definite  understanding  of  the  concepts  with  which  we  deal. 
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With  these  preliminary  remarks  to  the  applied  scientists  upon  the 
transcendental  tendencies  of  their  imaginings  we  beg  them  to  hold  their 
peace  and  bear  with  us  while  we  point  to  a  matter  of  interest  over  which 
the  mathematicians  strive  in  the  building  of  the  foundations  of  the  mathe¬ 
matical  language  which  is  the  interpreter  of  all  the  quantitative  sciences. 

First  let  us  call  to  mind  that  in  all  the  complex  maze  of  the  hieroglyphic 
symbolism  of  mathematics  there  is  only  one  operation  that  can  be  per¬ 
formed,  and  that  is  laying  one  stick  upon  a  bundle  of  sticks,  or  making 
another  mark  in  a  group  of  marks.  Every  operation  possible  to  the  mathe¬ 
matician  is  reducible  in  its  ultimate  analysis  to  adding  another  mark  to 
a  group  of  marks. 

There  are  many  mathematical  languages,  each  has  its  alphabet.  The 
symbols  of  this  alphabet  are  called  numbers.  The  arbitrarily  defined 
laws  by  which  these  are  to  be  combined  construct  the  particular  lan¬ 
guage  designed.  In  order  that  any  particular  mathematical  language, 
or  number  system,  shall  have  a  right  to  exist  depends  upon  its  ability  to 
interpret  phenomena  and  therefore  upon  its  being  utilitarian.  One  may 
on  the  other  hand  liken  the  game  of  mathematics  to  the  game  of  chess, 
in  which  the  numbers  are  the  men,  and  the  combinations  to  which  the 
numbers  are  constrained  by  arbitrary  law  to  obey,  to  the  perfectly  arbi¬ 
trarily  chosen  moves  which  the  chessmen  are  required  to  make.  The 
different  combinatory  operations  upon  these  numbers  give  rise  to  the 
multitudinous  theorems  of  mathematics  while  the  different  combinations 
of  the  moves  of  the  chessmen  constitute  the  gambits  of  that  game.  The 
numbers  are  the  men,  the  laws  of  combination  are  the  moves  of  the  men, 
the  operations  performed  subject  to  these  laws  is  playing  the  game.  There 
is  nothing  more  in  mathematics  than  this.  It  is  therefore  a  game  of 
symbols  designed  by  men  with  the  prime  object  in  view  of  tallying  what 
he  sees  and  thinks,  and  which  enables  him  by  starting  from  an  hypothesis 
to  mechanically  deduce  certain  consequences  which  follow  and  are  depend¬ 
ent  upon  the  initial  assumption. 

If  we  may  call  mathematics  a  science  then  the  question  arises,  is  it 
an  exact  science?  The  answer  to  this  question  depends  on  what  is  meant 
by  the  word  all  or  totality.  Also  it  depends  on  what  is  meant  by  exact. 
For  example  what  does  the  mathematician  mean  when  he  speaks  of  all 
the  integers  or  all  the  rational  numbers?  In  order  to  portray  what  the 
mathematician  means  by  a  continuum  it  will  be  necessary  to  very  briefly 
indicate  the  construction  of  the  number  continuum  by  which,  through 
its  one-to-one  correspondences,  he  defines  quantity  to  be  continuous. 

He  defines  a  group  of  marks  to  be  an  integer,  and  if  to  that  group 
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another  mark  be  attached  or  added  this  operation  constructs  the  next 
consecutive  greater  integer,  and  if  a  mark  be  detached  there  is  constructed 
the  next  consecutive  lesser  integer.  These  groups  of  marks  are  named 
and  symbolized  and  they  or  their  equivalent  symbols  are  arranged  in  a 
sequence  of  order  as  to  greater  and  less,  which  arrangement  is  called 
the  table  of  integers.  It  is  obvious  that  the  table  of  integers  thus  construc¬ 
ted  extending  in  order  from  less  to  greater  can  be  extended  indefinitely, 
because  to  any  group  of  marks  there  can  be  attached  still  another  mark. 
Now  it  is  just  here  at  the  very  dawn  of  mathematics  that  the  transcenden¬ 
talism  of  infinity  comes  in  and  one  has  to  ask  what  is  meant  by  the  ex¬ 
tension  of  this  table  of  integers,  and  just  here  there  are  two  opinions  pos¬ 
sible  as  to  the  propriety  of  a  conventional  assumption  regarding  this 
extension.  These  opinions  may  be  said  to  be  those  of  the  realist  and  of 
the  idealist.  The  realist  says  there  is  no  integer  in  existence  or  that  can 
exist  which  cannot  be  actually  constructed  and  when  constructed,  tabu¬ 
lated  and  is  recognizable  and  known  and  can  be  distinguished  from  each 
and  every  other  integer  by-  comparing  the  marks  in  the  one  with  the 
marks  in  the  other,  each  to  each.  He  does  say,  however,  that  there  is 
not  and  cannot  be  any  greatest  integer,  because,  as  he  admits,  there  can. 
always  be  added  a  mark  to  any  group  of  marks.  For  the  realist  there  is 
•  no  such  thing  as  an  infinite  integer  in  the  sense  of  indeterminately  great. 
He  does  not  use  the  words  infinitely  great  save  in  connexion  with  a  variable 
(a  fiction  for  a  number  symbol)  whose  law  of  construction  is  such  that  if 
that  law  could  be  followed  out  the  variable  would  take  values  greater  than 
any  arbitrarily  chosen  preassigned  integer  however  great.  To  the  realist 
the  sequence  of  integers,  while  open  at  the  superior  end,  never  contains 
an  integer  that  has  not  been  or  that  cannot  be  actually  constructed. 
Therefore  to  him  there  can  be  no  infinite  (in  the  ordinary  sense  of  the 
word)  or  unbounded  group  of  marks  called  an  integer.  Of  course  this 
view  is  sound,  for  no  finite  mind  can  construct  a  really  infinite  group  of 
marks. 

Now  consider  the  idealist’s  point  of  view.  He  constructs  his  table  of 
the  sequence  of  the  integers  in  the  same  way  as  does  the  realist,  on  the 
basis  of  the  assumption,  known  as  the  Axiom  of  Archimedes,  that  every 
or  each  integer  a  is  followed  by  another  a  - f-  1.  It  is  obvious,  as  before, 
that  there  can  be  no  greatest  integer.  But  now  the  idealist  assumes  that 
there  exist  groups  so  great  in  number  that  they  are  not  countable.  That 
is  to  say  that  there  are  indeterminately  great  integers  or  groups.  That  of 
two  indeterminately  great  integers  it  is  not  possible  to  distinguish  one  from 
the  other  by  any  process  of  one-to-one  correspondence  of  the  elements. 
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This  being  so  he  divides  the  table  of  integers  into  two  classes,  first  that 
part  which  contains  all  the  actually  constructed  or  constructable  integers, 
those  which  are  known  and  recognizable,  named  and  symbolized,  and 
such  that  each  can  be  uniquely  distinguished  from  each  and  every  other 
integer,  and,  secondly,  those  integers,  or  groups  or  chains  of  marks  which 
contain  so  many  elements  that  it  is  impossible  to  distinguish,  by  one-to- 
one  correspondence,  one  from  another  one.  The  known,  recognizable, 
named  and  symbolized  integers  he  calls  the  finite  integers,  the  other  class 
of  indeterminately  great  integers  he  calls  the  transfinite  or  infinite  integers. 
To  the  idealist  the  infinite  integers  are  not  merely  arbitrary  but  truly 
indeterminately  great. 

To  illustrate  these  two  views  let  us  assume  the  truth  of  the  statement 

j 

that  the  crow  can  count  three  and  no  more.  It  is  said  that  if  a  blind  be 
constructed  in  a  corn  field  and  one  man  goes  behind  the  blind  the  crows 
will  not  come  into  the  field,  but  if  the  man  comes  out  in  view  and  goes 
away  they  unhesitatingly  come  in.  The  same  is  true  if  two  men  go  into 
the  blind  and  come  out,  or  if  three  go  in  the  crows  will  not  come  down  as 
each  man  comes  out  separately  and  goes  away  until  all  three  have  departed, 
when  they  come  down  with  assurance  that  no  more  men  are  concealed 
there.  But  if  four  men  go  into  the  blind  and  three  men  come  out  sepa¬ 
rately  and  go  away,  then  the  crows  come  down  promptly  and  may  be 
shot  by  the  fourth  man.  Thus  one,  two  and  three  are  finite  integers  to 
the  realistic  crow  and  no  other  integers  exist.  Whereas  to  an  idealistic 
crow  the  same  group  of  known  integers  exists  and  beyond  this  finite 
field  he  would  assume  the  existence  of  transfinite  integers  indeterminately 
great.  *  In  this  case  the  idealist  would  have  possibly  a  distinct  advan¬ 
tage  over  the  more  mundane  realist.  There  are  savage  tribes  in  Pata¬ 
gonia,  in  Africa,  in  the  Arctic  who  can  count  a  certain  definite  number 
(about  seven  say),  who  are  very  hazy  about  being  able  to  distinguish 
groups  from  seven  to  say  twelve,  and  beyond  this  are  incapable  of  dis¬ 
tinguishing  one  group  from  another.  To  the  crow,  under  the  above  as¬ 
sumption,  there  exists  a  definite  greatest  integer  three.  To  the  savages 
there  is  no  known  greatest  integer,  a  shadowy  group  of  a  few  between 
the  known  or  finite  integers  and  the  transfinite  or  indeterminably  great. 
The  realist  denies  the  existence  of  greater  groups  than  he  can  count,  the 
idealist  admits  their  existences  and  hypothesizes  the  indeterminately 
great. 

To  make  a  brief  story  shorter,  omitting  all  the  details  of  the  evolu¬ 
tion  of  the  other  numbers  from  the  integers  and  their  combinations, 
the  inverse  integers,  that  is,  the  fractions  .  .  .  are  designed 
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so  that  corresponding  to  each  integer  greater  than  1  there  is  an  inverse- 
integer  less  than  one;  and  conversely,  each  to  each. 

The  table  of  numbers  is  extended  to  include  all  the  inverse  integers, 
the  part  of  it  including  the  inverse  integers  being  coextensive  with  that 
of  the  integers.  The  operation  of  division  revealed  the  fact  that  there  are 
gaps  in  the  table  of  integers  between  each  consecutive  pair  of  integers. 
The  fractions  (rational  number  or  quotient  of  two  integers)  being  con¬ 
structed  in  order  of  size,  they  are  interpolated  in  the  table  between  the 
integers,  until  between  the  integers  a  and  a  +  1  every  fraction  greater  than 
a  and  less  than  a  +  1  is  considered  as  being  interpolated,  making  a  dense 

arrangement  in  order  of  size.  By  inversion  each  fraction  greater  than  — i— 

a+1 

and  less  than  -  is  interpolated  in  between  the  inverse  integers.  Thus  is 
a 

constructed  what  is  called  the  table  of  all  the  rational  numbers.  This 
table  is  dense,  that  is  to  say,  no  matter  how  small  a  rational  number  be 
chosen,  there  can  always  be  found  a  number  in  this  table  such  that  its 
difference  from  any  chosen  number  is  less  than  the  first  chosen  number. 
But  notwithstanding  the  denseness  of  the  rational  table  the  operation  of 
evolution  reveals  gaps  in  between  the  rational  numbers  and  the  table 
is  not  therefore  perfectly  dense.  For  example  there  is  no  place  in  the 
rational  table  occupied  by  the  number  whose  square  is  2.  Such  a  gap  is 
completely  defined  by  Dedekind  in  saying:  Whenever  the  totality  of 
rationals  is  partitioned  into  two  classes  in  such  a  manner  that  each  num¬ 
ber  in  one  class  is  greater  than  each  number  in  the  other,  and  in  the  lesser 
class  there  is  no  greatest  number  and  in  the  greater  class  there  is  no  least 
number,  then  such  a  partition  determines  a  “cut”  in  the  table  of  rationals. 

The  realist  says  this  partition  defines  a  number  or  the  cut  itself  as 
the  place  of  an  irrational  number.  The  totality  of  rationals  together  with 
the  totality  of  possible  partition-cuts  or  irrational  numbers  thus  defined, 
constitutes  his  number  continuum.  The  idealist  raises  this  question. 
Why  is  not  this  partition-cut  or  gap  in  the  rational  number  system  analo¬ 
gous  to  and  differing  perhaps  only  in  degree  and  not  in  kind  from  the 
gap  hiatus  revealed  by  division  between  the  consecutive  integers.  If  so 
then  more  than  one  number  having  the  property  of  greater  and  less,  can 
or  may  be  interpolated  in  the  cut  in  the  same  way  that  indefinitely  many 
rational  numbers  were  interpolated  in  the  integer  gaps. 

Therefore  if  the  number  continuum  is  to  be  a  true  philosophical  con¬ 
tinuum  it  is  necessary  to  demonstrate  rigorously  that  in  any  rational 
partition  cut  there  can  be  only  one  irrational  number  interpolated  which 
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completely  closes  up  the  cut,  or  if  a  system  can  be  interpolated  then 
either  that  system  must  have  no  gaps  or  the  new  gaps  must  be  filled  and 
closed. 

Now  it  is  just  here  that  the  realist  fails  to  demonstrate  that  only  one 
number  can  be  interpolated  in  the  rational  partition  cut.  He  there¬ 
fore  calls  the  cut  itself  the  irrational  number  and  lets  it  go  at  that.  He 
assumes  that  the  cut  itself  is  the  indivisible  mathematical  atom.  His 
continuum  and  therefore  his  mathematics  possesses  exactness  differing 
in  degree  but  not  in  kind  from  that  of  the  astronomer,  the  physicist  and 
the  engineer. 

The  idealist,  on  the  other  hand,  whose  assumption  of  all  or  totality 
includes  all  integers  whether  determinate  or  indeterminate  can  demon¬ 
strate  under  that  hypothesis  that  only  one  number  (irrational)  which  has 
the  property  of  place,  of  betweenness,  greater  and  less  with  respect  to  the 
rational  numbers,  can  be  interpolated  in  the  Dedekind  rational  partition 
cut,  and  that  this  number  completely  and  uniquely  closes  that  gap  in 
such  a  way  that  between  it  and  the  rational  numbers  there  exists  no  place 
in  the  number  system  to  which  can  be  assigned  any  other  number  whatever. 

Zero  being  designed  and  constructed  as  an  inferior  boundary  of  the  in¬ 
verse  integers,  and  making  the  same  gap  with  one  that  one  does  with 
two,  the  positive  number  system  is  closed  on  the  lesser  end.  Now  there 
is  an  inverse  correspondence,  one-to-one,  between  each  inverse  integer 
and  zero,  the  numbers  less  than  1,  and  each  integer,  greater  than  1,  with 
the  unique  exception  of  the  number  zero.  Hence  corresponding  to  zero 
there  is  constructed,  in  inverse  correspondence  with  zero  a  number  omega , 
the  reciprocal  of  zero,  which  is  unique  and  greater  than  all  the  integers 
and  is  therefore  the  superior  boundary  of  the  integers  and  all  the  positive 
numbers.  Hence  to  the  idealist  the  absolute  number  system  is  a  philo¬ 
sophical  continuum,  a  truly  infinite  yet  bounded  system,  and  between  its 
boundaries  zero  and  omega  it  is  a  true  continuum. 

Again,  symmetrically  situated  with  respect  to  zero  there  are  con¬ 
structed  the  negative  numbers,  bounded  superiorly  by  zero  and  inferiorily 
by  negative  omega  which  is  again  the  inverse  of  zero.  Positive  omega 
and  negative  omega  are  therefore  identical,  and  hence  the  system  of  the 
real  number  continuum  is  circularly  closed  (Neumann’s  circle).  Zero 
being  the  common  boundary  between  the  negative  and  positive  num¬ 
bers,  and  also  is  omega  in  the  same  way  such  a  common  boundary  divid¬ 
ing  the  totality  of  real  numbers  into  the  two  classes  of  positive  and  negative. 

With  such  a  language  the  mathematician  can  now  define  what  is  meant 
by  continuous  quantity,  for  it  if  be  assumed  that  there  is  an  element  of 


PHILOSOPHICAL  SOCIETY  PROCEEDINGS 


145 


quantity  corresponding  to  each  number  in  the  number  system  and  con¬ 
versely  that  to  each  number  in  the  number  system  there  corresponds  an 
element  in  the  quantitativeness,  each  to  each,  then  the  continuousness 
of  the  quantity  is  identical  with  that  of  the  number  system  and  so  is 
philosophically  exact. 

What  is  the  utilitarian  value  of  such  a  measure  or  definition  of 
continuity? 

It  is  of  absolutely  no  such  value.  For  there  is  no  means  at  hand,  nor 
will  there  ever  be,  of  ever  possibly  testing  the  correctness  or  incorrectness 
of  a  measurement  which  is  in  extremis  purely  transcendental.  It  is  a  mere 
striving  of  the  mental  spirit  after  an  unattainable  perfection,  unattain¬ 
able  save  as  a  philosophical  dream. 

After  the  delivery  of  the  address  of  the  retiring  President,  the  Society 
closed  the  business  of  the  meeting  by  electing  the  following  gentlemen 
unanimously  as  honorary  members  of  the  Society.  The  first  group  listed 
below  are  distinguished  scientific  men,  not  alumni,  who  have  been  invited 
and  who  have  delivered  addresses  of  scientific  interest  at  the  University. 
The  second  group  are  chiefly  alumni  of  the  University  who  have  attained 
distinction  in  scientific  and  technical  pursuits. 

Group  I. 

Mr.  Gano  Dunn,  of  New  York  City. 

Mr.  Gano  Dunn  was  born  in  New  York,  October  18,  1870.  He  re¬ 
ceived  the  degree  of  B.S.  in  1889  and  the  degree  of  M.S.  in  1897  from  the 
College  of  the  City  of  New  York.  In  1891  he  received  from  Columbia 
University,  one  of  the  first  if  not  the  first  degree  of  E.E.  given  in  this 
country.  In  1914  he  was  awarded  the  honorary  degree  of  M.S.  by  Colum¬ 
bia  University.  From  1886  to  1891  he  was  connected  with  the  Western 
Union  Telegraph  Company.  In  1891  he  joined  the  staff  of  the  Crocker- 
Wheeler  Company  and  was  successively  assistant  engineer,  chief  engineer, 
vice-president  and  director,  remaining  with  the  company  until  1911 
when  he  joined  the  staff  of  the  J.  G.  White  Company  as  director  and  vice- 
president  in  charge  of  engineering  and  construction.  At  the  reorganiza¬ 
tion  of  the  company  in  1913  he  became  president  of  the  J.  G.  White 
Engineering  Corporation,  one  of  several  branches  of  the  parent  company. 
Mr.  Dunn  has  been  granted  many  patents  on  the  structural  features  of 
electrical  apparatus,  and  has  as  well  developed  a  remarkable  ability 
as  an  executive.  He  is  a  Fellow  of  the  American  Institute  of  Electrical 
Engineers,  vice-president  in  1901-1903  and  1905-1907,  president  in 
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1911-1912;  member  of  the  New  York  Electrical  Society,  president  1900- 
1902;  member  of  the  International  Electrotechnical  Commission;  was  sec¬ 
retary  of  the  section  on  lighting  and  distribution  at  the  International 
Electrical  Congress  in  Saint  Louis,  in  1904.  Has  contributed  various 
technical  papers  on  electrical  subjects. 

On  November  13,  1912,  Mr.  Dunn  addressed  the  University  of  Virginia 
Branch  of  the  A.  I.  E.  E.  upon  “The  Educational  Value  of  Engineering 
Studies.” 

Colonel  George  Washington  Goethals,  of  Canal  Zone,  Panama. 

Colonel  George  Washington  Goethals  was  born  in  Brooklyn,  New  York, 
June  29,  1858.  He  was  a  student  at  the  College  of  the  City  of  New  York 
in  1873-1876.  He  was  graduated  from  the  U.  S.  Military  Academy 
in  1880.  Appointed  second  lieutenant  of  engineers,  1880;  first  lieu¬ 
tenant,  1882;  captain,  1891;  lieutenant  colonel,  chief  of  engineering  volun¬ 
teers,  1898;  was  honorably  discharged  from  volunteer  service,  1898.  He 
was  appointed  major  in  the  engineering  corps  1900;  graduated  from 
Army  War  College,  1905;  lieutenant  colonel  of  engineers,  1907;  colonel, 
1909.  Acted  as  instructor  in  civil  and  military  engineering,  U.  S.  Mili¬ 
tary  Academy  for  several  years  to  1888.  He  was  in  charge  of  the  Mussel 
Shoals  Construction  on  Tennessee  River;  chief  of  engineers  during  the 
Spanish-American  War;  member  of  the  Board  of  Fortifications  (coast  and 
harbor  defense);  chief  engineer  on  the  Panama  Canal  from  1907  to  1914. 
First  Governor  of  the  Canal  Zone,  1914.  Recently  chosen  honorary  pres¬ 
ident  of  the  International  Engineering  Congress  to  be  held  at  San  Francisco 
in  1915.  Colonel  Goethals  addressed  the  University  community  on  Feb¬ 
ruary  18,  1911,  on  the  “Life,  Conditions  and  Work  in  the  Panama  Zone.” 
The  lecture  was  illustrated  with  lantern  slides  and  motion  pictures. 

Doctor  Carl  Hering,  of  Philadelphia,  Pennsylvania. 

Doctor  Carl  Hering  was  born  in  Philadelphia,  March  29,  1860.  He 
received  the  degree  of  B.S.  from  the  University  of  Pennsylvania  in  1880, 
and  the  degree  of  M.E.  from  the  same  institution  in  1887.  Later  he  was 
given  the  honorary  degree  of  Doctor  of  Science  by  the  University  of 
Pennsylvania.  He  pursued  graduate  studies  at  Darmstadt,  Germany, 
in  1883-1884.  He  was  an  instructor  for  several  years  at  the  University 
of  Pennsylvania  and  also  in  the  Polytechnicum  at  Darmstadt.  He  prac¬ 
ticed  electrical  engineering  in  Frankfort,  Germany  and  in  Philadelphia. 
He  has  been  a  delegate  and  juror  of  awards  at  nine  expositions;  U.  S. 
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delegate  to  the  International  Electrical  Congress  in  Paris  in  1900.  Fel¬ 
low  of  the  American  Institute  of  Electrical  Congress  in  Paris  in  1900- 
1901;  member  of  the  American  Electrochemical  Society,  president  1906- 
1907;  member  of  Engineers  Club,  Philadelphia,  president  in  1904;  honor¬ 
ary  member  of  the  New  York  Electrical  Society,  member  of  the  Franklin 
Institute.  He  has  received  two  decorations  from  the  French  Govern¬ 
ment;  Officier  de  b  Instruction  Publique,  in  1889,  and  the  Legion  d’Hon- 
neur,  in  1901.  One  of  the  pioneers  in  the  establishment  of  the  science 
of  electrochemistry  and  an  inventor  of  note,  particularly  with  respect  to 
the  electric  furnace.  First  noted  the  “pinch  phenomenon”  in  liquid 
conductors,  a  principle  furnishing  the  first  new  type  of  measuring  instru¬ 
ment  brought  out  in  many  years.  A  contributor  to  the  technical  press 
and  author  of  several  books  on  engineering  matters.  Doctor  Hering 
addressed  the  University  of  Virginia  Branch  of  the  A.  I.  E.  E.  on  January 
13,  1913,  on  the  subject  “Electrochemical  Engineering.” 

Doctor  E.  P.  Hyde,  of  Cleveland,  Ohio. 

Doctor  Edward  Pechin  Hyde  was  born  in  Baltimore  County,  Mary¬ 
land,  January  3,  1879.  He  was  graduated  from  Johns  Hopkins  Univer¬ 
sity  in  1900  with  first  honors.  He  immediately  entered  upon  graduate 
work  at  Johns  Hopkins  and  was  made  Fellow  in  Physics  in  1901.  In  1902 
he  was  appointed  laboratory  assistant  in  the  Bureau  of  Standards  at  Wash¬ 
ington,  continuing  as  Fellow  by  Courtesy  at  Johns  Hopkins  until  1906  when 
the  degree  of  Ph.D.  was  conferred.  He  became  assistant  physicist  in 
1905  and  associate  physicist  in  1907  at  the  Bureau  of  Standards.  He  or¬ 
ganized  and  was  chairman  of  the  section  on  photometry  from  1903  to 
1908.  In  September  1908,  he  accepted  an  invitation  to  organize  and  be¬ 
come  director  of  the  new  scientific  laboratory  of  the  National  Electric 
Lamp  Association,  which  position  he  still  holds.  He  is  a  member  of  the 
American  Physical  Society,  American  Electrochemical  Society;  National 
Electric  Lamp  Association;  Illuminating  Engineering  Society,  presi¬ 
dent  in  1910-1911;  Fellow  of  the  American  Association  for  the  Advance¬ 
ment  of  Science;  associate  member  of  the  American  Institute  of  Electri¬ 
cal  Engineers;  associate  member  of  the  American  Gas  Institute;  corre¬ 
sponding  member  of  the  London  Illuminiatng  Engineering  Society.  He 
has  been  a  prolific  writer  for  the  technical  press  particularly  on  the  sub¬ 
jects  of  light,  photometry  and  radiation. 

Doctor  Hyde  addressed  the  University  of  Virginia  Branch  of  the  A.  I. 
E.  E.  on  February  10,  1913  on  the  subject  of  “Illuminating  Engineering — 
its  Antecedence  and  its  Goal.” 
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Mr.  F.  H.  Newell,  of  Washington,  D.  C. 

Mr.  Frederick  Haynes  Newell  was  born  at  Bradford,  Pennsylvania, 
March  5,  1862.  He  graduated  from  the  Massachusetts  Institute  of 
Technology  in  1885  as  a  mining  engineer.  He  has  been  engaged  in  mining 
in  Colorado;  was  assistant  on  the  Ohio  Geological  Survey;  was  engaged 
in  various  engineering  activities  in  Pennsylvania,  Virginia,  etc.;  assistant 
hydraulic  engineer,  U.  S.  Geological  Survey,  1888-1890;  hydrographer 
1890-1902;  chief  engineer,  1902-1907;  since  March  1907  has  been  Director 
of  the  U.  S.  Reclamation  Service;  member  U.  S.  Land  Commission;  mem¬ 
ber  National  Advisory  Board  for  Fuels  and  Structural  Materials;  secre¬ 
tary  of  the  National  Geographical  Society,  1892-1893  and  1897-1899; 
secretary  American  Forestry  Association,  1895;  member  American  Society 
of  Civil  Engineers;  member  American  Institute  of  Mining  Engineers; 
member  of  the  Washington  Society  of  Engineers,  president  1907;  mem¬ 
ber  of  the  Washington  Academy  of  Sciences,  vice-president  in  1907.  He 
has  written  extensively  on  irrigation  and  reclamation. 

Mr.  Newell  addressed  the  Philosophical  Society  of  the  University 
on  January  29,  1912,  upon  “Work  and  Problems  of  the  U.  S.  Reclama¬ 
tion  Service/’  the  lecture  being  profusely  illustrated  with  lantern  slides. 

Colonel  W.  L.  Sibert,  of  Canal  Zone,  Panama. 

Colonel  William  Luther  Sibert  was  born  at  Gadsden,  Alabama,  on 
October  12,  1860.  Attended  the  University  of  Alabama,  1878-1880. 
He  was  graduated  from  the  U.  S.  Military  Academy  in  1884.  Appointed 
second  lieutenant  of  engineers  in  1884;  graduated  from  Engineering  School 
of  Application  in  1887;  appointed  first  lieutenant  in  1888;  captain  in  1896; 
major  in  1904;  lieutenant  colonel  in  1909.  He  was  assistant  engineer  in 
river  work  in  Kentucky  in  1887-1892;  in  construction  of  ship  canal  con¬ 
necting  Great  Lakes,  1892-1894;  in  charge  of  engineering,  river  and 
harbor  construction,  district  of  Arkansas,  1894-1898;  instructor  in  civil 
engineering,  Engineering  School  of  Application,  1898-1899;  chief  engineer 
Eighth  Army  Corps,  and  chief  engineer  and  general  managerof  the  Manila 
and  Dagupan  R.  R.,  1890-1900;  in  charge  of  river  and  harbor  engineer¬ 
ing  districts,  1900-1907;  member  of  the  Isthmian  Canal  Commission 
since  April,  1907,  and  division  engineer  of  the  Atlantic  Division  Isthmian 
Canal,  in  charge  of  construction  of  Gatun  Locks  and  Dam,  Breakwaters 
of  Colon  Harbor,  etc.  Member  of  Engineers  Society  of  Western  Pennsyl¬ 
vania;  member  of  the  American  Society  of  Civil  Engineers. 

Colonel  Sibert  addressed  the  engineering  students  of  the  University 
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of  Virginia  and  their  friends  on  the  subject  of  “The  Panama  Canal.” 
The  lecture  was  illustrated  with  lantern  slides  showing  features  of  construc¬ 
tion  and  progress  views. 


Group  II. 

Dr.  John  F.  Anderson,  Director  Hygienic  Laboratory,  Washington. 
Professor  Howard  Arbuckle,  Davidson  College. 

Mr.  Hamilton  Barksdale,  Vice  President  DuPont  Powder  Company. 
Professor  Charles  Baskerville,  College  of  the  City  of  New  York. 
Professor  W.  G.  Brown,  University  of  Missouri. 

Mr.  Charles  P.  Catlett,  Mining  Geologist,  Staunton,  Virginia. 
Mr.  H.  D.  Curtis,  Lick  Observatory. 

Dr.  W.  J.  Humphreys,  U.  S.  Weather  Bureau,  Washington. 
President  E.  0.  Lovett,  Rice  Institute,  Texas. 

President  W.  A.  Martin,  Davidson  College. 

General  E.  W.  Nichols,  Superintendent  V.  M.  I. 

Mr.  Walter  Page,  Superintendent  American  Smelting  and  Refining 
Company,  Denver. 

Professor  Robert  G.  Price,  Miller  School. 

Colonel  Hunter  Pendleton,  Chemist,  V.  M.  I. 

Mr.  W.  G.  Ramsey,  Chief  Engineer,  Du  Pont  Powder  Company. 
Mr.  Charles  L.  Reese,  Head  Chemist,  Du  Pont  Powder  Company. 
Mr.  Earl  Sloan,  State  Geologist  of  South  Carolina. 

Professor  James  P.  C.  Southall,  Columbia  University. 
Professor  W.  Le  Conte  Stevens,  Washington  and  Lee  University. 
President  Frank  P.  Venable,  University  of  North  Carolina. 

Mr.  Percy  H.  Walker,  Head  Chemist,  Food  and  Drug  Laboratory, 
Washington. 

Professor  Charles  E.  Wait,  University  of  Tennessee. 

The  meeting  then  adjourned. 


L.  G.  Hoxton,  Secretary. 


PROCEEDINGS  OF  THE  SCIENTIFIC  SECTION 

FOR  1912-1913-1914. 


The  officers  elected  for  the  college  year  1912-1913  were:  Professor 
L.  G.  Hoxton,  Chairman;  Professor  W.  A.  Kepner,  Secretary;  Professors 
W.  H.  Echols,  J.  L.  Newcomb  and  Thomas  L.  Watson,  Editorial  Committee. 

Regular  meetings  of  the  Section  were  held  each  month  except  Novem¬ 
ber.  The  Section  voted  that  the  proceedings  of  the  Conference  of  the 
American  Geographical  Society  of  New  York,  that  was  held  in  Cabell 
Hall,  October  12,  1912,  be  entered  in  the  proceedings  of  the  Philosophical 
Society  as  a  called  meeting  of  the  Scientific  Section  for  the  month  of 
November.  The  regular  meetings  were  mostly  well  attended.  Notices 
of  the  meetings  and  the  papers  that  were  presented  at  them  have  been 
published  in  Science  each  month. 

PAPERS. 

September  23,  1912. 

Professor  Thomas  L.  Watson:  “Vanadium  and  Chromium  in  Rutile 
and  the  Possible  Effect  of  Vanadium  on  Color.” 

Abstract.  This  paper  briefly  summarizes  the  distribution  of  vanadium 
and  chromium  in  rocks  and  minerals,  and  in  light  of  recent  investigations 
directs  attention  to  the  almost  constant  presence  of  vanadium  in  variable 
small  quantities  in  rutiles,  and  in  a  majority  of  them  chromium.  In  recent 
analyses  of  rutiles  attention  is  called  to  the  predominance  of  vanadium 
over  chromium. 

In  recent  investigations  of  rutile  by  the  Virginia  Geological  Survey, 
accurate  chemical  analyses  of  several  rutiles  and  ilmenite  were  made,  and 
each  analysis  agreed  in  showing  the  presence  of  both  vanadium  and 
chromium  in  small  and  unequal  but  appreciable  amounts.  The  results 
follow  in  the  annexed  tabular  statement. 

In  comparing  the  percentages  of  iron  (FeO)  with  those  of  vanadium 
(V2O3)  in  the  table  above,  it  will  be  observed  that  vanadium  increases 
with  decrease  of  iron,  and  that  the  color  increases  in  depth  in  the  same 
direction.  In  other  words,  the  rutile  (I)  containing  highest  FeO  and 
lowest  V203  is  red  in  color,  while  the  rutile  (III)  showing  lowest  FeO  and 
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highest  V203  is  nearly  black;  II  is  intermediate  in  color  and  shows  less  FeO 
and  more  V2O3  than  I. 

No  conclusions  of  course  can  be  drawn  for  rutiles  in  general  since  com¬ 
plete  analyses  of  the  mineral  are  exceedingly  few,  but  the  above  results 
are  suggestive,  and  it  will  be  of  interest  to  ascertain  whether  the  possible 
relations  hold  for  further  analyses  of  rutile. 

Professor  Thomas  L.  Watson:  “Kragerite;  a  Rutile-bearing  Rock 
from  Krageroe,  Norway.” 

Abstract.  This  paper  describes  the  petrography  of  a  new  rock  type  be¬ 
longing  to  the  aplite  series  for  which  the  name  kragerite  was  proposed  by 
Professor  Brogger,  of  Christiania  University.  Professor  Brogger  con¬ 
sidered  the  rock  to  be  a  differentiation  product  of  a  gabbro  magma,  analo¬ 
gous  to  the  appearance  of  lestiwarite,  an  aplitic  differentiation  product 
of  a  nepheline  syenite  magma,  etc. 


I 

II 

III 

IV 

V203 . 

0.15 

0.20 

0.55 

0.24 

Cr203 . 

0.02 

0.07 

0.39 

0.07 

FeO . 

2.35 

1.68 

0.81 

I.  Red  rutile  from  feldspathic  facies  of  syenite,  Roseland,  Nelson  County, 
Virginia. 

II.  Very  dark  rutile  from  nelsonite  on  Warwick  tract  near  Rose’s  Mill,  Nelson 
County,  Virginia. 

III.  Nearly  black  rutile  from  Krageroe,  Norway. 

IV.  Black  ilmenite  from  same  locality  as  II. 

The  rock  is  of  unusual  composition  and  is  described  with  special 
reference  to  its  relations  in  the  quantitative  system.  It  is  medium-grained 
and  of  light  color,  with  a  pronounced  granite  habit.  Its  most  pronounced 
megascopic  constituents  are  light  gray  and  pinkish  feldspars  and  nearly 
black  rutile,  with  a  little  quartz.  The  rutile  is  in  small  grains,  partly 
disseminated  through  the  rock,  but  mostly  segregated  along  roughly 
parallel  lines  which  give  it  a  streaked  or  banded  appearance,  and  which 
Professor  Brogger  refers  to  schlieren  of  local  enrichments  of  the  mineral. 

Microscopically  feldspar  and  rutile  are  the  dominant  constituents. 
Feldspar  is  much  the  most  abundant  mineral  and  is  composed  chiefly  of 
a  sodic  plagioclase  (albite-oligoclase)  together  with  some  microline  and 
orthoclase.  Rutile,  the  second  mineral  in  quantity,  was  isolated  from  the 
rock  and  analyzed  by  Mr.  Wm.  M.  Thornton,  Jr.,  with  the  following 
results : 
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Ti02. 
Si02. . 
FeO.. 
Cr203 
V2O3. 


per  eent 

97.68 

1.06 

0.81 

0.39 

0.55 


Total . 

Specific  gravity 


.  100.49 

4.225  (J.  W.  Watson) 


The  chemical  analysis  of  the  rock  made  by  Mr.  J.  W.  Watson  is  as 
follows : 


Per  cent 

Si02 . 

.  50.52 

A1203 . 

.  13.98 

Fe203 . 

.  0.49 

FeO . 

.  0.16 

MgO . 

.  0.34 

CaO . 

.  1.05 

Na20 . 

.  6.18 

K20 . 

.  1.00 

h2o- . 

.  0.20 

Per  cent 

H20+ .  0.30 

Ti02 .  25.00 

V203 .  n.  d. 

MnO .  None 

P205 . Trace 

C02 .  None 

S .  0.12 


Total .  99.33 


The  norm  as  calculated  from  the  analyses  is: 


Q . 7.62 

Or .  6.12 

Ab .  52.40 

An... .  5.56 

C . .  0.61  Sal  =  72.31 

Hy .  0.90 

Hm .  0.48 

Ru .  25.04 

Pr .  0.24 

H20 .  0.50  Fem  =  26.66 


99.47 


The  norm  places  the  rock  in  the  quantitative  system  in  the  dosalane 
class,  in  the  germanare  order,  in  the  domalkalic  rang  monzonase,  and  in 
the  persodic  subrang  (no  name).  Since  the  rock  is  shown  to  have  an  in¬ 
termediate  position  in  the  quantitative  system  and  on  account  of  its 
unusual  composition  no  name  for  the  magmatic  division  is  suggested. 

The  Norway  rock  (kragerite).  is  perhaps  closest  allied  to  the  rutile- 
rich  feldspathic  syenite  ( piedmontose )  of  Nelson  County,  Virginia,  but 
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from  their  calculated  norms,  the  two  rocks  fall  into  different  classes  in 
the  quantitative  system.  Both  rocks  are  alike  in  occupying  new  posi¬ 
tions  in  the  quantitative  system. 

October  22,  1912. 

Professor  F.  P.  Dunnington:  “Grinding  of  Corn  Meal  for  Bread.” 

Abstract.  It  appears  that  without  question  Indian  corn  presents 
peculiar  advantages  in  composition,  digestibility,  wholesomeness,  conven¬ 
ience  and  pecuniary  economy  as  a  food  for  man.  It  is  used  for  bread 
very  largely  and  with  special  satisfaction  in  portions  of  the  Southern 
States  and  yet  it  is  very  little  used  in  the  Eastern,  Central  and  Western 
States  where  the  grain  is  produced  in  great  abundance. 

This  study  is  an  endeavor  to  ascertain  why  this  cheaper,  healthy  food 
is  so  sparingly  consumed  where  economy  of  living  is  of  so  great  import. 

Samples  of  meal  were  secured  from  20  states,  ascertaining  the  mode 
of  preparation  and  an  estimate  of  the  amount  used,  compared  to  wheat. 
Each  of  these  was  examined  as  to  its  subdivision  and  the  character  of  the 
bread  it  afforded.  It  appears,  first,  that  both  white  and  yellow  corn  are 
employed  but  all  who  use  meal  abundantly  insist  upon  having  the  white 
meal,  while  those  who  use  yellow  meal  generally  use  very  little  of  it,  less 
than  one-fiftieth  of  wheat  flour.  Second,  that  with  the  aim  of  prevent¬ 
ing  mustiness,  upon  long  keeping,  the  grain  is  often  kiln  dried,  which  heat¬ 
ing,  removes  much  of  the  pleasant  flavor  of  white  meal.  Third,  that  with 
the  aim  of  longer  keeping  it  good,  the  grain  is  degermed,  removing  three- 
fourths  of  its  fat  content,  of  four  or  five  per  cent.  Thus  the  flavor  is 
taken  away  and  much  of  its  value  as  a  food  is  lost;  moreover  its  nature 
is  so  largely  altered  thereby  that  in  satisfactory  cooking  three  or  four 
pounds  of  fat  must  be  restored  in  the  form  of  butter  or  lard  to  each  one 
hundred  pounds  of  meal.  Fourth,  some  millers,  thinking  that  corn  meal 
may  be  improved  like  wheat  flour,  exercise  much  pains  to  remove  all  colored 
portions  including  the  fat  and  fiber  and  so  producing  a  very  white  meal 
but  largely  removing  the  very  portions  in  which  its  special  value  rests. 
Fifth,  the  proper  cooking  of  the  meal  depends  upon  its  finer  particles  re¬ 
taining  sufficient  moisture,  and  the  fat  and  coarser  particles  subdividing 
the  mass,  and  so  preventing  its  becoming  too  compact  and  hard.  Sixth, 
corn  meal  presents  in  an  acceptable  form  considerable  rough  fiber  which 
stimulates  the  processes  of  digestion  and  brings  with  it  a  needed  supply 
of  mineral  matter. 

It  is  concluded  that  when  white  corn,  containing  four  to  five  per  cent 
of  fat  is  well  matured,  kept  on  the  cob  to  thoroughly  dry,  ground  without 
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heating  (most  readily)  by  burr  stones  turned  slowly  by  water  power  to 
give  a  meal,  about  half  of  which  will  pass  a  forty  mesh  sieve;  it  furnishes 
a  sweet,  nutty  flavored  meal  which  is  readily  kept  three  or  four  weeks, 
which  combines  most  valuable  nutrients  and  which  when  cooked  in  the 
simplest  manner  furnishes  a  food  to  most  persons  very  acceptable  and  to 
some  the  staple  of  life. 

December  16,  1912. 

Professor  A.  H.  Tuttle:  “Studies  on  the  Life-History  of  the  Charales.” 

January  20,  1913. 

Dr.  J.  T.  Singewald  of  Johns  Hopkins  University:  “The  Relation  of 
Ilmenite  to  Magnetite  in  Titaniferous  Magnetites.” 

Abstract.  The  opinion  has  frequently  been  expressed  that  titaniferous 
iron  ores  consist  of  aggregates  of  the  two  minerals  ilmenite  and  magnetite. 
Attempts  to  separate  the  two  minerals  by  crushing  and  magnetic  sepa¬ 
ration  have  yielded  only  partial  separations.  Moreover,  the  degree  of 
separation  obtained  varies  over  a  wide  range  in  the  case  of  different  ores. 

A  study  of  these  ores  with  metallographic  microscope  has  shown  why 
it  is  that  a  complete  separation  of  the  titanium  content  is  not  possible. 
If  etched,  polished  sections  of  the  ore  are  prepared,  it  is  seen  that  they 
consist  of  a  granular  aggregate  of  ilmenite  and  magnetite.  On  examining 
the  magnetite  grains  under  the  microscope,  it  is  found  that  they  are 
not  homogeneous  but  contain  minute  intergrowths  of  ilmenite.  Some 
of  these  intergrowths  are  irregularly  scattered  through  the  magnetite, 
others  are  intergrown  in  regular  crystallographic  orientation. 

February  17,  1913. 

Professor  W.  H.  Echols:  “The  Evolutionary  Construction  of  the 
Imaginary  Power  of  a  Number  and  Its  Expression  as  the  Exponential 
Function.” 

Abstract.  The  paper  bases  the  analytical  evolution  of  the  ordinary 
complex  numbers  of  analysis  upon  the  defining  of  the  mark  I  as  a  num¬ 
ber  and  the  group  of  marks  (including  I) 

I  +  I  +  I . +  1 

as  a  number,  called  the  integer.  The  direct  operations  of  addition,  mul¬ 
tiplication  and  raising  to  powers  as  short  hand  addition  gives  rise  to  the 
associative,  distributive  and  commutative  forms 
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a  b  —  b  a, 
a  T  b  -|-  c  =  cl  T~  (b  4-  c), 
cl  T  {b  -f-  c)  =  cl  -f-  b  T  c, 
ab  =  ba, 
a(cb )  =  ( ab)c , 
a(b  +  c)  =  ab  +  ac, 

and  for  the  exponents 

abac  =  ab+c}  (a6)c  =  abc}  fjcty  = 

The  two  fundamental  postulates  are  now  made.  First,  if  the  symbol  x 
be  defined  as  a  number,  then 

x  +  x  + . +  x  (1) 

is  defined  as  a  number,  and  conversely  if  (1)  is  defined  as  a  number,  then 
x  is  defined  as  a  number.  Second,  if  x  is  defined  as  a  number,  then 

x  X  x  X . X  x  (2) 

is  defined  as  a  number,  conversely  if  (2)  is  defined  as  a  number  then  x 
is  defined  as  a  number.  The  development  of  the  real  numbers  leads  up  to 
the  construction  of  the  imaginary  power.  The  construction  of  eix  is  then 
taken  up  and  constructed  as  the  exponential  function  under  the  above 
defining  laws  as  a  complex  number  C(x)  +  i  S(x)  evolving  C(x)  and  S(x) 
without  any  previous  knowledge  of  the  existence  of  these  functions,  and 
thus  the  sin  x  and  cos  x  are  constructed  from  a  purely  analytical  origin. 
The  paper  is  published  in  the  Transactions. 

Professor  Thomas  L.  Watson  and  Professor  Stephen  Taber:  “Magmatic 
Names  Proposed  in  the  Quantitative  System  of  Classification  for  Some 
New  Rock  Types  in  Virginia.’ f 

Abstract.  The  purpose  of  the  paper  is  to  place  on  record  at  the  present 
time  the  magmatic  names  proposed  by  the  writers  for  some  new  rock 
types  occurring  in  the  Amherst-Nelson  Counties,  Virginia,  rutile  area. 
Only  calculated  norms,  and  their  position  in  the  quantitative  system 
of  classification  of  igneous  rocks  are  included;  the  geology  of  the  area  and 
petrographic  descriptions  of  the  rocks  are  described  in  detail  in  the  forth¬ 
coming  report  on  the  rutile  deposits  of  Virginia  by  the  Virginia  Geological 
Survey. 

Professor  Thomas  L.  Watson  and  Mr.  Justus  H.  Cline:  “Petrology  of 
a  Series  of  Igneous  Dikes  in  Central  Western  Virginia.” 
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Abstract.  Although  the  Great  Valley  region,  extending  from  Penn¬ 
sylvania  to  Alabama  inclusive,  and  lying  immediately  northwest  of  the 
eastern  crystalline  province,  has  been  the  subject  of  serious  study  by  many 
geologists,  the  essential  though  not  entire  absence  of  igneous  rocks  in 
general  is  noteworthy.  There  are  very  few  recorded  occurrences  of  igneous 
rocks  found  within  the  limits  of  this  vast  areal  extent  and  thickness  of 
Paleozoic  sediments.  Naturally  therefore  the  discovery  of  new  occur¬ 
rences  of  igneous  rocks  within  this  region,  although  of  common  types, 
is  of  importance;  but  when  igneous  rocks,  belonging  to  types  hitherto 
unknown  to  the  region  and  by  no  means  common  elsewhere,  are  found, 
their  geologic  occurrence  and  petrologic  character  become  of  still  greater 
scientific  interest  and  importance. 

The  occurrence  of  igneous  rocks  as  dikes  in  the  Paleozoic  sediments  of 
middle  western  Virginia,  west  of  the  Blue  Ridge,  has  been  known  for  many 
years,  Fontaine,*  John  and  H.  D.  Campbell,  f  DartonJ  and  Watson  §  have 
noted  and  described  dikes  of  igneous  rocks  in  this  region.  Only  two 
types,  however,  have  hitherto  been  recognized,  the  most  frequent  and 
common  one  of  which  has  been  diabase  including  basalt.  In  addition  to 
diabase  Darton  has  noted  and  described  the  occurrence  of  granite-fel- 
sophyre  in  Alleghany  County,  Virginia,  and  several  dikes  of  basalt  near 
the  State  line  on  the  north  in  Pendleton  County,  West  Virginia. 

Recent  investigations  by  the  writers  assisted  by  Professor  F.  J.  Wright, 
of  Bridgewater  College,  Virginia,  have  resulted  in  the  discovery  of  numer¬ 
ous  other  dikes  of  diabase  in  Augusta,  Rockbridge,  and  Rockingham 
Counties,  Virginia,  and  in  addition  to  diabase  four  igneous  rock  types 
hitherto  unknown  to  the  region.  The  four  new  types,  nepheline  syenite, 
quartz-gabbro  (norite),  camptonite,  and  teschenite  (feldspar  monchi- 
quite),  occurring  as  a  series  of  complementary  dikes  intimately  and 
interestingly  associated  with  each  other,  cutting  the  Shenandoah  group  of 
limestone  and  later  formations  including  the  Mississippi  sandstones  of 
Little  North  Mountain.  The  dikes  closely  parallel  each  other  and  can  be 
traced  for  long  distances  across  the  Valley  group  of  limestones  and  later 
rocks  of  the  Alleghany  Ridges  to  the  west,  but  they  have  not  been  traced 
further  east  than  the  northwest  base  of  the  Blue  Ridge.  The  rocks  are 

*The  Virginias ,  1883,  vol.  iv,  p.  45. 

fMcFarlane’s  Railway  Guide,  1890,  p.  361. 

\Amer.  Jour.  Sci.,  1890,  vol.  xxxix,  pp.  269-271;  Ibid.,  1898,  vol.  vi,  pp.  305-315; 
Monterey  folio,  No.  61,  Va.-W.  Va.,  U.  S.  Geol.  Sur.,  1899. 

§Amer.  Jour.  Sci.,  1907,  vol.  xxiii,  pp.  89-90. 
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of  especial  interest  since  several  types  mark  the  first  occurrence  yet  noted 
in  the  Southeast  Atlantic  States. 

The  paper  records  the  distribution,  occurrence,  and  relations  of  the 
dikes;  describes  their  microscopic  petrography  based  on  the  study  of  many 
thin  sections;  discusses  their  chemical  composition  based  on  complete 
chemical  analyses  of  the  different  types;  and  from  their  calculated  norms 
indicates  the  position  of  the  rocks  in  the  quantitative  system. 

The  writers  do  not  claim  that  this  study  includes  the  discovery  and 
location  of  every  dike  or  exposure  of  igneous  rocks  within  the  limits  of 
the  region;  on  the  contrary  we  are  convinced  that  other  dikes  will  probably 
be  found.  It  is  believed,  however,  that  the  investigation  has  been  suf¬ 
ficiently  detailed  to  warrant  the  statement  that  the  discovery  of  additional 
types  of  igneous  rocks  within  the  limits  of  the  region  is  remote,  and  that 
in  the  event  of  additional  dikes  being  discovered,  which  is  more  than 
probable,  they  will  be  found  on  careful  petrographic  study  to  belong  to 
one  of  the  several  types  recognized  and  described  in  this  paper. 

The  types  of  igneous  rocks  described  by  the  writers  may  be  sum¬ 
marized  as  follows: 

Summary  of  Igneous  Rock  Types  in  Central  Western  Virginia. 


General  (old)  classification.  Quantitative  classification. 

1.  Granite-felsophyre . Toscanose 

2.  Quartz-gabbro  (norite) . Tonalose  (?) 

3.  Nepheline  syenite . Miaskose 

4.  Teschenite  (analcite-basalt) . Monchiquose  (?) 

5.  Camptonite . Ourose  (?) 

6.  Olivine  diabase  including  basalt . Auvergnose 


The  general  petrologic  relations  of  the  rock  types  to  each  other,  indi¬ 
cating  a  series  of  complementary  dikes,  are  briefly  summarized  under 
(a)  chemical,  (b)  mineralogical,  and  (c)  textural  characters. 

The  chief  chemical  characters  of  the  rocks  of  the  region  are  shown  in 
the  annexed  table  of  analyses: 
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Chemical  Analyses  of  Igneous  Dike  Rocks  from  Middle  Western  Virginia. 


I 

II 

III 

IV 

V 

VI 

VII 

Si02 . : . 

69.56 

57.62 

54.77 

63.57 

48.10 

43.26 

40.40 

AI2O3 . 

15.52 

16.44 

21.35 

22.46 

15.25 

14.01 

13.49 

Fe203 . 

1.67 

2.34 

2.52 

1.01 

2.57 

7.17 

5.87 

FeO . 

1.19 

4.89 

0.68 

0.92 

8.28 

5.41 

4.88 

MgO . 

0.41 

2.53 

0.18 

0.37 

9.33 

5.57 

8.01 

CaO . 

1.20 

6.40 

0.47 

1.49 

11.11 

10.09 

10.02 

Na20 . 

4.46 

2.91 

9.53 

10.22 

1.48 

2.83 

3.45 

K20 . 

4.68 

1.52 

4.97 

5.14 

0.35 

3.78 

2.94 

H20- . 

0.34 

0.20 

0.17 

0.43 

0.53 

0.49 

0.61 

h2o+ . 

0.67 

1.15 

4.61 

2.49 

1.22 

2.74 

3.06 

Ti02 . 

0.31 

0.64 

0.08 

0.20 

0.69 

1.81 

2.21 

P2O5 . 

0.08 

0.29 

0.07 

0.11 

0.11 

1.18 

1.09 

MnO . 

0.07 

0.27 

0.68 

0.56 

0.15 

0.34 

0.53 

C02 . 

None 

3.75 

0.03 

0.95 

0.83 

1.57 

3.72 

S . 

Trace 

None 

0.17 

0.20 

0.21 

0.19 

100.26 

100.95 

100.11 

100.57 

100.20 

100.45 

100.57 

I.  Felsophyre  from  Monterey  Mountain,  Highland  County,  Virginia,  W.  F. 
Hillebrand,  analyst. 

II.  Quartz-gabbro  from  Arey  Farm,  1.5  miles  south  of  Milnesville,  Augusta 
County,  Virginia.  J.  G.  Dinwiddie,  analyst. 

III.  Nepheline  syenite  from  Glick  Farm,  4  miles  east  of  Mt.  Solon,  Augusta 
County,  Virginia.  J.  Wilbur  Watson,  analyst. 

IV.  Nepheline  syenite  from  property  adjoining  the  Chas.  Curry  Farm,  5  miles 
southeast  of  Mt.  Solon,  Augusta  County,  Virginia.  J.  G.  Dinwiddie,  analyst. 

V.  Olivine  diabase  from  Cross  Keys,  Augusta  County,  Virginia.  J.  Wilbur 
Watson,  analyst. 

VI.  Camptonite  (analcite-hornblende-basalt)  from  Mossy  Creek,  Augusta 
County,  Virginia.  J.  Wilbur  Watson,  analyst. 

VII.  Teschenite  (analcite-basalt)  from  Glick  farm,  4  miles  east  of  Mt.  Solon, 
Augusta  County,  Virginia.  J.  Wilbur  Watson,  analyst. 


In  the  subjoined  table  are  tabulated  the  norms  of  the  rocks  arranged 
in  the  same  order  as  the  analyses  in  the  table  above.  Further  chemical 
relations  are  developed  from  a  study  of  this  table,  especially  the  relations 
of  the  rocks  in  the  quantitative  system  of  classification. 
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Table  of  Norms. 


I 

II 

III 

IV 

V 

VI 

VII 

Q . 

22.50 

15.78 

Or . 

27.80 

8.90 

29.47 

30.02 

3.34 

22.24 

17.24 

Ab . 

37.73 

24.63 

35.63 

25.68 

12/58 

7.86 

3.14 

An . 

5.28 

27.24 

1.11 

0.56 

33.36 

14.46 

12.51 

Ne . 

24.14 

32.94 

8.52 

14.20 

C . 

1.12 

Hy . 

1.53 

11.97 

23.49 

Di . 

2.07 

0.46 

4.18 

16.90 

22.01 

23.24 

01 . 

0.41 

2.53 

3.38 

7  20 

Wo . 

0.46 

Mt . 

2.32 

3.25 

3.71 

1.39 

3.71 

10.44 

8.58 

11 . 

0.61 

1.22 

0.15 

0.46 

1.37 

3.50 

4.26 

Ap . 

0.34 

0.67 

0.34 

0.34 

0.34 

2.69 

2.69 

Pr . 

0.34 

0.36 

0.36 

0.36 

Rest . 

1.01 

5.10 

4.81 

4.35 

2.58 

4.80 

7.39 

100.24 

100.83 

100.23 

100.72 

. 

100.56 

100.26 

100.81 

The  evidence  is  stated  for  regarding  the  dikes  of  igneous  rocks  of  cen¬ 
tral  western  Virginia  to  be  of  Triassic  age. 


March  17,  1913. 

Professor  W.  H.  Echols:  “On  the  Root  of  a  Monogenic  Function  Inside 
a  Closed  Contour  Along  Which  the  Modulus  is  Constant/ ’ 

Abstract.  Chauchy’s  integral  does  not  apply  to  a  simple  closed  bound¬ 
ary  inside  of  which  a  monogenic  function  is  regular  and  along  the  boundary 
of  which  its  modulus  is  constant.  Therefore  to  examine  such  a  function 
for  roots  within  the  contour  other  processes  must  be  employed.*  The 
author  does  this  by  demonstrating  that  the  function 

u2  +  v2, 

where  f(z)  =  u  +  iv,  has  a  definite  minimum  inside  the  contour  at  which 
it  is  proved  that/(z)  =  0.  Hence  the  following  theorem, 

If/(z)  is  regular  at  all  points  of  a  region  $  bounded  by  a  simple  closed 
curve  s,  and  if  at  any  point  I  inside  s  |/(z)|  is  less  than  the  absolute  value 
of  the  function  at  all  points  on  s  then/(z)  has  at  least  one  root  inside  s. 

*  This  statement  is  not  correct.  A  note  is  published  in  Bulletin  No.  24,  Vol. 
1,  Trans.  Sci.  Section  of  this  Society  correcting  the  statement  and  giving  an  in¬ 
dependent  demonstration  by  integration  around  the  boundary. 
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Professor  W.  A.  Kepner  and  Mr.  W.  H.  Taliaferro:  “Reactions  of 
Amoeba  Proteus  to  Food.” 

Abstract.  1.  The  reactions  of  Amoeba  proteus  to  food  are  highly 
variable  in  reference  to  (a)  power  of  accepting  or  rejecting  food;  (b)  method 
of  ingesting  food. 

2.  In  all  this  variability  of  reaction  there  appears  no  haphazardness. 
The  reaction  is  a  response  made  to  suit  the  peculiar  conditions  presented 
at  the  moment  of  accepting  or  rejecting  the  food;  and  it  not  well  suited 
to  meet  these  conditions,  it  is  modified  with  reference  to  better  meeting 
them.  Thus  in  each  reaction  there  is  evidence  of  purposiveness. 

April  21,  1913. 

Professor  Thomas  L.  Watson  and  Mr.  Justus  H.  Cline:  “Normal  Fault¬ 
ing  in  the  Cambrian  of  Northern  Piedmont  Virginia.” 

Abstract.  Recent  investigations  by  the  Virginia  Geological  Survey 
in  the  Fauquier-Culpeper  Counties  slate  district  in  northern  Piedmont 
Virginia  have  revealed  normal  faulting  as  one  of  the  most  interesting  and 
important  types  of  structure.  The  important  lithologic  rock  types  and 
structure  of  the  district  are  described,  accompanied  by  a  map  and  several 
structure  sections. 

Professor  Thomas  L.  Watson  and  Professor  J.  S.  Grasty:  “Barite 
Deposits  of  the  Southern  States.” 

Abstract.  Barite  is  produced  in  the  United  States  chiefly  in  Missouri, 
but  about  forty  per  cent  of  the  annual  output  is  from  deposits  occurring 
in  the  following  Southern  States:  Tennessee,  North  Carolina,  Virginia, 
Kentucky,  and  Georgia.  Alabama  has  a  number  of  very  promising 
deposits,  but  none  of  them  has  been  worked  since  1906. 

This  paper  is  devoted  to  a  discussion  of  the  character,  origin,  uses,  etc., 
of  barite  in  general,  and  to  the  deposits  of  the  Southern  States  in  particu¬ 
lar.  In  the  South,  three  types  of  deposits  occur,  namely,  (1)  veins,  (2) 
limestone  replacements,  and  (3)  residual  deposits.  The  occurrences,  how¬ 
ever,  which  have  received  most  development  are  of  the  two  last  types, 
the  largest  deposits  of  residual  character  being  found  in  Tennessee  and 
Virginia.  The  deposits  of  Alabama  and  Georgia  are  likewise  of  residual 
origin,  while  the  occurrences  occupying  fissures  produced  either  by  tension 
or  fracture — the  former  along  joint  planes  and  the  latter  following  zones 
of  fracture — are  those  of  Kentucky,  North  Carolina,  and  of  Cocke  and 
Sevier  Counties,  Tennessee. 

All  of  the  investigations  with  regard  to  the  genesis  of  the  barite  de¬ 
posits  of  the  Southern  Appalachian  States  are  in  agreement  that  they 
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have  been  due  to  the  action  of  acidulated  waters  on  barium  silicates, 
resulting  in  the  formation  of  the  barium  bicarbonate,  which  has  been 
precipitated  as  barium  sulphate  through  contact  with  alkaline  sulphates. 
Also  there  is  a  general  concordance  of  opinion  that  none  of  these  deposits 
are  deep  seated,  but  on  the  contrary  are  due  to  the  solvent  action  of 
acidulated  and  descending  meteoric  waters. 

May  19,  1913. 

Professor  R.  M.  Bird  and  Mr.  W.  S.  Calcott:  “A  Report  of  Chemical 
Reactions  Which  May  be  Connected  with  the  Constant  Association  of 
Vanadium  Sulphide  with  Sulphur-Bearing  Petroleums  and  Asphalts. ” 

Abstract.  Vanadium  is  a  small  but  constant  constituent  of  many 
igneous  rocks.  After  weathering  it  probably  appears  as  the  water-soluble 
sodium  vanadate,  NaV03.  The  reactions  studied  indicated,  among  other 
things : 

1.  That  water-insoluble  vanadium  sulphide  may  be  precipitated  from 
a  solution  of  sodium  vanadate  if  carbon  dioxide  and  an  ionizable  sulphide 
be  present;  but  it  is  not  precipitated  by  elementary  sulphur  or  a  nonioniz- 
able  sulphur  compound.  The  presence  of  an  alkali  sulphide  caused  a 
part  of  the  vanadium  sulphide  to  be  transformed  into  a  soluble  salt  of  a 
thio-vanadic  acid. 

2.  A  petroleum  containing  sulphur,  in  the  form  usually  spoken  of  as 
“sulphur  bearing  oil,”  will  not  precipitate  vanadium  sulphide  from  a  water 
solution  of  sodium  vanadate. 

3.  Nor  will  the  addition  of  elementary  sulphur  to  (2)  occasion  the 
formation  of  the  sulphide,  even  on  long  boiling. 

4.  Dilution  of  (2)  and  (3)  with  kerosene  yields  no  different  results. 

5.  When  an  ionizable  sulphide,  sodium  vanadate,  and  petroleum 
come  together  vanadium  sulphide  is  formed  and  remains  in  suspension 
for  a  long  time — apparently  in  a  colloidal  state,  and  will  pass  through  a 
filter  with  the  oil. 

6.  When  with  the  next  above  ingredients,  (5)  carbon  dioxide  is  also 
present,  vanadium  pentasulphide  is  precipitated  in  a  short  time  and 
only  a  small  quantity  of  the  sulphide  remains  in  suspension  in  the  oil. 

7.  These  results,  (5)  and  (6)  follow  regardless  of  the  order  in  which 
the  ingredients  are  mixed. 

8.  Conditions  which  promote  the  formation  of  ionizable  sulphur 
compounds  either  from  the  sulphur  bearing  oil  or  from  elementary  sul¬ 
phur  in  the  presence  of  oil  yield  the  same  products. 
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9.  When  a  paste  consisting  of  natural  and  precipitated  vanadium 
sulphides  and  petroleum  oil  is  allowed  to  stand  exposed  to  the  air  a  few 
days  there  results  an  asphalt-like  mass. 

10.  When  vanadium  sulphide  remains  in  contact  with  an  excess  of 
oil,  in  a  flask,  for  several  months  the  oil  becomes  more  viscous. 

Professor  Thomas  L.  Watson  and  Mr.  Justus  H.  Cline:  “Drainage 
Changes  in  the  Shenandoah  Valley  Region  of  Virginia.” 

Abstract.  In  this  paper  it  is  shown  how  the  present  Shenandoah 
drainage  system  has  been  evolved  by  a  series  of  stream  captures.  Ini¬ 
tially  consequent  streams  were  flowing  in  courses  normal  to  the  direction 
of  the  strike  of  the  rocks  southwestward  across  the  position  now  occupied 
by  the  Blue  Ridge.  When  the  overlying  siliceous  sediments  had  been 
removed  a  great  limestone  formation  was  exposed  in  the  Shenandoah 
Valley  region,  while  in  the  Blue  Ridge  igneous  and  quartzitic  rocks  were 
brought  to  the  surface  and  thus  these  antecedent  streams  were  superim¬ 
posed  on  rocks  of  different  degrees  of  resistance  in  different  parts  of  their 
courses.  The  presence  of  the  Blue  Ridge  as  a  resistant  barrier  east  of  the 
soluble  limestone  belt  greatly  favored  the  capture  of  the  smaller  streams 
by  the  tributaries  of  the  larger  and  more  able-bodied  ones. 

The  existence  of  numerous  wind-gaps  in  the  Blue  Ridge  and  Massa- 
nutten  mountains  and  their  relative  size  and  distribution  furnishes  the 
means  of  working  out  the  details  of  the  captures  and  the  order  of  their 
occurrence.  The  drainage  conditions  during  the  various  cycles  of  erosion 
are  discussed  and  illustrated  by  maps.  It  is  shown  that  during  a  part  of 
the  Tertiary  cycle  three  river  systems  with  separate  outlets  through  the 
Blue  Ridge  existed,  and  that  in  the  early  part  of  the  succeeding  cycle 
these  systems  had  been  concentrated  by  a  series  of  stream  captures  into 
a  system  which  flowed  eastward  through  Manassas  Gap.  Subsequently 
the  young  Shenandoah  diverted  this  entire  system  to  the  Potomac  by  in¬ 
tercepting  its  course  in  the  vicinity  of  the  Manassas  Gap. 

Professor  Thomas  L.  Watson:  “A  Meteoric  Iron  from  Paulding  County, 
Georgia.” 

Abstract.  The  paper  is  descriptive  of  an  iron  obtained  by  the  writer 
about  twelve  years  ago  from  a  party  who  reported  having  found  it  in  the 
northern  part  of  Paulding  County,  northwest  Georgia.  Neither  the 
date  of  the  find  nor  the  exact  locality  from  which  the  iron  came  can  be 
given,  nor  is  anything  known  regarding  its  fall. 

The  total  weight  of  the  mass  (1912),  including  the  fresh  iron  and  the 
detached  oxidized  small  and  large  fragments  that  had  crumbled  from  it, 
was  725.1  grams.  As  separately  weighed  the  two  parts  of  the  iron  gave 
the  following  results. 
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Grams 

Fresh  iron .  134.3 

Oxidized  iron,  including  fragments  of  variable  size  and  weight .  590.8 


Total .  725.1 


The  structure  of  the  iron  is  a  coarse  (broad)  octahedrite,  the  lamellae 
being  mostly  1.5  to  2  mm.  in  width. 

A  chemical  analysis  of  the  fresh  iron  made  by  Mr.  W.  M.  Thornton, 
Jr.,  of  Yale  University,  gave  the  results  below. 


Per  cent 

Iron  (Fe) .  93.26 

Nickel  (Ni) .  6.34 

Cobalt  (Co) .  0.50 

Copper  (Cu) .  Trace 

Phosphorus  (P) .  0.23 

Chlorine  (Cl) .  0.01 


100.34 

Specific  gravity .  7.886 


Professor  Charles  N.  Wunder:  “A  Photometric  Survey  of  the  Stars 
of  the  Huygenian  Region  of  the  Great  Nebula  of  Orion.” 

Abstract.  I.  Introduction. 

1.  Outline  of  previous  work  on  brightness.  In  all  except  a  few  cases 
position  was  the  principal  consideration  of  early  observers  and  the  deter¬ 
mination  of  brightness  incidental. 

2.  The  object  in  undertaking  the  preparation  of  this  paper  was  to 
examine  previously  announced  variables  and  search  for  new  ones,  as 
well  as  to  obtain  a  better  determination  of  the  brightness  of  the  constant 
stars. 

3.  Description  of  the  Rumford  photometer  used  in  making  the  obser¬ 
vations  and  the  method  used  in  determining  the  amount  of  reduction  in 
the  light  of  the  star  due  to  the  use  of  the  various  screens  and  the  shades 
employed. 

4.  The  observing  plan,  the  mean  of  four  comparisons  being  used. 

5.  The  standard  stars  taken  from  the  Harvard  Photometry  as  pub¬ 
lished  in  the  Annals*  of  the  Harvard  College  Observatory. 

6.  Method  of  reduction  of  observations  by  least  square  solutions. 

II.  The  observations  in  terms  of  the  grades  of  the  reducing  wedge 
of  photometer  and  the  computed  magnitudes  for  each  night. 

III.  The  adopted  magnitudes  of  the  constant  stars  and  the  probable 
error  of  the  results. 
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IV.  The  variable  stars  of  which  there  are  eight  certainly  variable  and 
eight  suspected.  All  have  been  previously  announced  as  either  variable 
or  suspected  except  one  which  is  a  regular  variable. 

V.  Comparison  with  the  magnitudes  of  former  observers. 

VI.  The  light  curves  of  the  regular  variables. 

Professor  W.  H.  Echols:  “On  the  Expansion  of  a  Function  in  Terms 
of  Rational  Functions. ”  By  title,  paper  to  be  read  at  a  later  meeting. 

INFORMAL  COMMUNICATIONS. 

In  addition  to  the  formal  reports  of  work  done  at  the  University  of 
Virginia  the  following  informal  reports  were  made. 

Professor  R.  M.  Bird  reported  observations  made  along  New  River 
on  a  canoe  trip.  He  was  impressed  with  the  great  deposits  of  iron  ores 
that  are  exposed  along  the  cliffs  of  this  river,  and  with  the  great  capacity 
of  this  stream  for  furnishing  power  for  the  electrolytic  smelting  of  the 
minerals  found  near  it.  He  called  attention  to  the  fact  that  the  water 
sheds  of  the  stream  should  be  cared  for. 

Professor  F.  P.  Dunnington  made  a  brief  report  upon  a  lecture,  deliv¬ 
ered  at  the  Eighth  International  Congress  of  Applied  Chemistry,  by  Dr. 
H.  A.  Bernthsen  on  “Synthetic  Ammonia. ”  Before  his  audience  a  mix¬ 
ture  of  hydrogen  and  nitrogen  in  heavy  copper  cylinder  was  compressed 
to  about  200  atmospheres  and  passed  over  a  catalyzer  of  metallic  oxides 
heated  to  about  800°C.,  by  which  process  a  portion  of  these  gases  united 
to  form  ammonia.  This  product  was  condensed  to  a  liquid  as  it  was 
formed,  and  at  will  drawn  from  the  apparatus;  and  its  properties  exhibited. 
Professor  Dunnington  showed  the  Section  a  specimen  of  ammonium  sul¬ 
phate  made  by  this  process. 

Professor  Graham  Edgar  reported  two  papers  that  were  presented 
to  the  Eighth  International  Congress  of  Applied  Chemistry.  The  first 
report  was  based  upon  Dr.  Samuel  Eyde’s  paper  “The  Oxidation  of  At¬ 
mospheric  Nitrogen  and  the  Development  of  Resulting  Industries  in 
Norway.”  Among  the  numerous  methods  devised  for  the  “fixation” 
of  atmospheric  nitrogen  is  that  depending  upon  the  oxidation  of  the 
nitrogen  to  nitric  oxide,  by  the  application  of  intense  heat,  and  the  further 
oxidation  at  lower  temperatures  to  nitric  acid.  The  industry  has  been 
developed  to  a  large  extent  in  Norway,  where  cheap  water  power  fur¬ 
nishes  a  convenient  source  of  electricity.  In  practice  the  ordinary  air  is 
passed  through  an  electric  arc,  then  cooled,  and  the  nitrous  gases  absorbed 
in  water,  neutralized  with  CaCO,  and  finally  converted  into  basic  calcium 
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nitrate,  which  is  put  upon  the  market  to  replace  the  Chili  saltpeter.  The 
Norwegian  factories  have  now  a  capacity  of  300,000  horse  power,  and  put 
on  the  market  about  300  barrels  of  calcium  nitrate  per  day. 

Professor  Edgar’s  second  report  was  based  upon  “Synthetic  Rubber” 
by  Dr.  W.  M.  Perkin.  The  experiments  of  Tilden,  1892-1900,  etc.,  seem 
to  show  that  rubber,  in  all  respects  identical  with  natural  rubber,  may 
be  formed  from  the  hydrocarbon  isoprene  by  mere  standing  for  a  number 
of  years.  Recently  it  has  been  shown  that  certain  materials  such  as 
metallic  sodium  have  the  power  of  causing  the  transformation  to  take 
place  rapidly.  The  question  of  the  commercial  preparation  of  rubber 
seems,  then,  to  hinge  upon  the  commercial  and  cheap  preparations  of  iso¬ 
prene.  Whereas  the  problem  is  by  no  means  solved  much  has  been  ac¬ 
complished,  and  the  ultimate  object  seems  to  be  not  far  off.  Fusel  oil, 
butyl  alcohol,  and  ordinary  ethyl  alcohol  may  serve  as  sources  of  isoprene, 
and  work  now  being  carried  on  indicates  the  probability  of  being  able  to 
manufacture  the  second  named  substance  from  starch  or  sawdust  by  means 
of  certain  ferments. 


SESSION  1913-1914. 

The  officers  elected  for  the  college  year  1913-1914  were:  Professor  W.  S. 
Rodman,  Chairman;  Professor  L.  G.  Hoxton,  Secretary ;  Professors  W.  H. 
Echols,  T.  L.  Watson  and  W.  A.  Kepner,  Editorial  Committee. 

The  publication  in  Science  of  the  notices  of  the  monthly  meetings 
was  continued  throughout  the  year. 

At  the  regular  meetings  held  December  15,  1913,  and  March  23,  1914, 
nominations  for  honorary  membership  in  the  General  Society  were  adopted. 
These  gentlmen  were  elected  by  the  Society  at  the  first  meeting  there¬ 
after. 

PAPERS. 

October  20,  1913. 

Professor  W.  H.  Echols:  “On  the  Expansion  of  a  Function  in  Terms  of 
Rational  Functions.” 

Abstract.  Whittaker  remarks,  in  his  Modern  Analysis,  p.  230,  on 
Neumann’s  theorem  on  the  expansion  of  an  arbitrary  function  in  a  series 
of  Legendre’s  polynomials,  that  this  expansion  is  of  special  interest  inas¬ 
much  as  it  represents  the  case  which  stands  next  in  simplicity  to  Taylor’s 
series  among  expansions  in  polynomials.  The  present  note  presents  an 
expansion  of  an  arbitary  function  in  terms  of  the  polynomials 
Pr(x,a)  =  (x  — «])  (x  —  a2)  .  .  .  (x  —  ar),  (r  =  1,  2,  3,  .  .  .  ) 
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which  appears  logically  to  be  the  next  extension  of  Taylor’s  series,  reduc¬ 
ing  to  that  when  the  a’s  are  equal.  The  form  of  the  series,  for  real  varia¬ 
bles,  is  attributed  to  Ampere  by  Laurent,  Traite  d’ Analyse,  Tome  I,  p. 
107,  where  it  is  called  Ampere’s  Interpolation  Formula.  In  this  note 
the  expansion 


f(x)  =  f(ai)  +  ^  ArPr  (x,  a) 

r=  1 


+ 


B 


X—Cli 


+  2 

r=  1 


Br 


1 

Pr  {x,  a) 


is  discussed.  A’s  and  B’s  are  constants  (definite  integrals).  The  region 
of  convergence  examined  and  the  equality  of  the  function  and  the  series 
discussed.  The  latter  form  becomes  immediately  Laurent’s  series  when 
the  a’s  and  a’s  are  all  equal. 


November  24,  1913. 

Professor  Francis  H.  Smith:  “The  Foucault  Pendulum  and  its  Possi¬ 
bilities  as  a  Convenient  Lecture  Room  Instrument.” 

Abstract.  1.  Historical  account  of  the  Foucault  Pendulum  briefly 
given.  Its  limitations. 

2.  Some  details  of  its  treatment  by  former  members  of  this  University. 

3.  The  improvements  introduced  here  in  1890-1899,  in  respect  of  its 
certainty,  its  brevity,  and  its  simultaneous  exhibition  to  a  large  assembly. 

4.  Points  connected  with  the  mathematical  analysis  of  the  motion. 


December  15, 1913. 

Nominations  for  Honorary  Membership.  No  papers. 


January  20,  1914- 

Professor  Thomas  L.  Watson  and  Mr.  Justus  H.  Cline:  “Examples  of 
Intercision  Type  of  Stream  Piracy  in  Western  Virginia.” 

Abstract.  During  the  progress  of  systematic  field  work  by  the  Virginia 
Geological  Survey  in  western  Virginia,  a  type  of  stream  capture  due  to 
removal  of  divides  by  lateral  planation  was  studied  by  the  authors. 

Three  cases  which  illustrate  different  stages  of  the  process,  are  described 
and  illustrated  by  topographic  maps.  The  first  is  in  Dickenson  County, 
southwest  Virginia,  where  the  capture  geologically  speaking  is  imminent. 
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The  second  is  near  Mt.  Crawford,  Rockingham  County.  In  this  case 
the  capture  is  in  process  of  taking  place  and  water  from  Cook’s  Creek, 
the  smaller  stream,  is  flowing  into  North  River  by  means  of  a  subter¬ 
ranean  channel  through  the  narrow  divide.  The  third  is  near  Bridgewater, 
Rockingham  County.  Here  the  capture  has  already  occurred.  The 
paper  discusses  each  case  in  detail  and  contains  four  figures. 

Professor  W.  A.  Kepner  and  Mr.  W.  H.  Taliaferro:  “The  Organs  of 
Special  Sense  of  Prorhyncus.” 

Abstract.  The  organs  of  special  sense  of  this  rhabdocoele  are  the 
eyes  and  the  ciliated  pits.  The  two  eyes  lie  beneath  the  epidermis,  within 
the  mesenchyme  in  depressions  at  the  surface  of  the  ganglia.  The  two 
ciliated  pits  open  on  the  ventral  side  anterior  to  the  anterior  limits  of 
the  surfaces  of  the  ganglia  and  midway  between  the  lateral  surfaces  of 
these  cell  masses  and  the  margin  of  the  body. 

One  of  the  unique  features  of  these  four  organs  is  that  they  have  been 
formed  of  a  definite  number  of  cells.  There  are  only  eighteen  cells  in¬ 
volved  in  the  formation  of  the  four  organs  of  special  sense  of  Prorhyncus. 

Each  eye  consists  of  two  cells — an  accessory  or  pigmented  cell  and  a 
retinular  or  visual  cell.  The  pigmented  cell  appears  to  be  a  modified 
mesenchymal  cell.  Its  mesial  cytoplasm  resembles  that  of  the  typical 
mesenchymal  cell.  The  lateral  part  of  its  cytoplasm,  however,  has 
assumed  a  definite,  cup-like  contour.  This  part  of  the  cytoplasm,  in  its 
fixed  condition,  presents  concentric  lamellae  with  which  the  pigment  of 
the  cell  is  associated.  The  mouth  of  this  cup  is  directed  laterally. 

The  retinular  cell  appears  to  be  a  modified  nerve-element.  Its  nucleus 
has  the  characteristic  spheroidal  contour  of  a  nerve-cell.  In  the  cyto¬ 
plasm,  in  its  fixed  ,  condition,  there  are  three  regions.  The  lateral  region 
is  a  finely  granular  cone  that  lies  closely  applied  to  the  dorsal  surface  of 
the  ganglion.  The  lateral  end  of  this  cone,  we  infer,  is  continued  as  a 
nerve-fiber  into  the  ganglion.  The  basal  or  mesial  fourth  of  this  cyto¬ 
plasmic  region  accommodates  the  nucleus.  The  middle  cytoplasmic  region 
of  the  retinular  cell  is  the  densest  region.  It  is  a  concavo-convex  disc. 
We  are  not  prepared  to  say  that  this  lens-shaped  region  of  cytoplasm  acts 
as  a  lens  for  converging  the  rays  of  light  upon  the  pigment  cell  and  rhab- 
dome.  We  shall  be  content  to  look  upon  it  as  the  supporting  structure 
of  the  mesial  cytoplasmic  region,  which  is  the  rhabdome  of  the  visual  cell. 
The  rhabdome  is  a  low  sugar-loaf-shaped  body  that  fills  the  cup  of  the  pig¬ 
mented  cell. 

The  ciliated  pits  are  invaginated  regions  of  the  ventral  epidermis, 
which  are  directed  obliquely  posteriorly  and  mesially.  In  the  structure 
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of  each  pit  seven  cells  are  involved.  Six  of  these  cells  form  a  sensory 
syncytial  lining  or  wall  of  the  pit.  These  six  cells  are  recognized  by  their 
nuclei,  three  of  which  form  a  dorso-ventral  row  in  the  lateral  wall  of  the 
pit  and  three  a  similar  row  in  the  mesial  wall.  Stout  cilia  are  borne  by 
the  general  surface  of  the  syncytial  wall.  This  suffices  for  the  prevalent 
conception  of  the  structure  of  the  ciliated  pits  of  flatworms.  But  all  of 
the  surface  of  the  wall  of  the  pit  does  not  bear  cilia.  Just  over  the  middle 
nucleus  of  each  side  there  is  a  well  differentiated  sensory  rod.  So  that  we 
may  look  upon  the  wall  of  the  pit  as  being  formed  by  four  accessory  cells 
and  two  sensory  cells.  A  special  nerve  from  the  ganglion  runs  to  the 
posterior  dorsal  part  of  the  sensory  cells  of  each  pit.  The  seventh  cell 
of  the  pit  is  a  large  gland-cell,  which  crowns  the  widened  base  of  the  pit. 
The  contour  of  this  gland-cell  is  quite  as  indefinite  as  that  of  the  uni¬ 
cellular  glands  of  the  general  epidermis.  Its  secretion  granules,  how¬ 
ever,  can  be  differentiated  from  the  secretion  granules  of  the  general  epithe¬ 
lial  glands  by  the  use  of  Bordeaux  red.  This  unicellular  gland  opens  by 
pores  through  the  wall  of  the  pit  at  the  anterior  angle  of  the  fundus. 

Therefore,  as  we  have  shown  in  Microstoma  caudatum,  the  ciliated 
pit  is  not  a  simple  highly  ciliated  structure,  but  it  is  differentiated  into  a 
ciliated,  sensory  region  and  a  glandular  region.  Thus  the  inferred  affinity 
between  the  Platyhelminthes  and  the  Nemertini  is  strengthened  by  the 
close  resemblance  between  the  structure  of  the  ciliated  pit  of  the  former 
to  that  of  the  simpler  cerebral  organs  of  the  latter. 

February  16,  191 J. 

Dr.  W.  J.  Humphreys,  U.  S.  Weather  Bureau:  “ Volcanic  Dust  and 
Other  Factors  of  Climatic  Control.” 

Abstract.  It  was  explained  that  most  of  the  things  that  control  climate, 
such  as  latitude,  solar  distance,  inclination  of  the  ecliptic,  and  the  like, 
are  either  substantially  invariable,  or  else  from  year  to  year  repeat  the 
same  gamut  of  changes,  so  that,  so  far  as  all  these  factors  are  concerned 
our  climates  remain  practically  unchanged.  Certain  other  factors,  how¬ 
ever,  do  vary,  or,  at  least,  have  varied.  Thus  the  elevations  of  the  land 
and  the  contours  of  the  seas  both  have  greatly  changed  in  the  past,  and 
through  the  resulting  influences  on  the  circulations  of  the  ocean  air  of  the 
atmosphere  have  produced  great  changes  in  local  climates. 

Another,  but  far  more  irregular  cause  of  climatic  changes,  one  that  often 
has  been  operative  even  in  recent  times,  is  volcanic  dust  in  the  high  atmos¬ 
phere.  It  was  shown  from  theoretical  considerations  that  the  effect  of 
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this  dust  must  always  be  to  lower  the  average  temperature  of  the  world 
and,  probably,  to  decrease  the  rainfall.  It  was  further  shown  that  this 
effect  on  temperature  is  not  only  predictable  from  the  laws  of  radiation 
and  absorption,  but  also  clearly  demonstrated  by  observational  data 
back  to  the  time  of  the  earliest  records,  more  than  150  years  ago.  The 
lecture  was  illustrated  by  a  number  of  lantern  slides. 

March  23,  1914 • 

Nominations  for  Honorary  Membership. 

Professor  Graham  Edgar  and  Mr.  S.  H.  Diggs:  “The  Influence  of  the 
Concentration  of  Potassium  Iodide  on  the  Rate  of  Diffusion  of  Iodine  in 
Potassium  Iodide  Solution.” 

Abstract.  The  purpose  of  this  work  was  to  discover,  if  possible,  why 
the  concentration  of  potassium  iodide  should  affect  the  rate  of  solution 
of  metals  in  iodine,  the  concentration  of  the  latter  being  constant. 

This  fact,  that  the  concentration  of  potassium  iodide  does  influence 
the  reaction,  has  been  established  by  the  work  of  Van  Name  and  Edgar, 
and  was  in  a  way  a  serious  objection  to  the  “Diffusion  Theory  of  Reaction 
Velocity, ”  which  their  work  in  all  other  respects  confirmed. 

The  following  is  a  brief  outline  of  the  present  work: 

Part  I. 

The  diffusion  theory  of  reaction  velocity.  What  it  is  and  why  it  was  advanced. 
Part  II. 

Determination  of  the  rate  of  diffusion — Apparatus  used  by  Stefan  and  Oholm 
— Modification  used  by  Edgar — Apparatus  used  in  this  work — Advantages 
and  disadvantages. 

Mathematics  involved — Solution  of  the  differential  equation.  Complete 
solution  for  the  present  case. 

Part  III.  Experimental  Data. 

Diffusion  of  iodine  in  solutions  of  potassium  iodide  of  varying  concentra¬ 
tions — Viscosity  of  potassium  iodide  solutions — Density  of  potassium  iodide 
solutions — Curves. 

Part  IV.  Discussion  of  Results. 

What  is  diffusion — Nernst’s  “Reststrom” — Work  of  Harry  Heymann — Rela¬ 
tion  of  density  and  viscosity  to  the  rate  of  diffusion. 

General  confirmation  of  the  diffusion  theory  of  reaction  velocity — Summary. 


SUMMARY. 

1.  It  has  been  shown  that  the  rate  of  diffusion  of  iodine  in  KI  solution 
increases  with  the  concentration  of  the  potassium  iodide,  as  was  antici¬ 
pated  from  the  results  of  reaction  velocity  experiments  performed  by 
Van  Name  and  Edgar. 
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2.  Determination  of  the  density  and  viscosity  of  KI  solutions  were 
made  for  the  following  concentrations:  0.125  N,  0.25  N,  0.50  N,  1.00  N, 
1.50  N,  and  so  on  up  to  5.00  N. 

3.  Curves  have  been  drawn  showing  the  relation  of  fluidity  (viscosity), 
density,  and  diffusion,  to  concentration  of  potassium  iodide,  and  to 
each  other. 

4.  A  comparison  has  been  made  with  some  other  well  known  salts, 
and  curves  to  illustrate  this  have  been  drawn.  Also  an  empirical  expres¬ 
sion  has  been  found  to  express  approximately  the  relation  between  the 
fluidity,  density,  and  diffusion,  for  our  present  case,  i.e.,  iodine  in  KI 
solution. 

5.  The  diffusion  theory  of  reaction  velocity  in  general,  and  the  work 
of  Van  Name  and  Edgar  in  particular,  has  been  completely  confirmed, 
in  so  far  as  the  disturbing  effect  of  increased  concentration  of  KI  is 
concerned. 

April  20,  1914- 

Professor  J.  S.  Grasty:  “The  Shore  Lines  of  the  Ore  Beds  of  the  Clinton 
Formation  in  Alabama.” 

Abstract.  Most  of  the  economic  features  of  the  iron  ore  beds  of  the 
Clinton  or  Rockwood  formation  as  it  occurs  in  Alabama  have  been  care¬ 
fully  studied,  with  the  result  that  a  great  mass  of  detailed  data  concern¬ 
ing  their  occurrence  at  various  places  within  the  State  is  now  available. 
The  purpose  of  the  present  paper  is  to  discuss  an  important  and  hitherto 
unemphasized  fact  concerning  these  ore  beds,  the  neglect  of  which  has  led 
many  geologists  and  mining  companies  to  make  costly  mistakes.  The 
mistakes  in  the  case  of  the  geologists  have  been  in  mapping  the  distribu¬ 
tion  of  the  workable  portions  of  the  ore  beds,  and  in  estimating  tonnage. 

In  a  number  of  instances  mining  companies  have  been  the  victims  of 
these  mistakes  because  they  have  been  advised  by  eminent  geologic  author¬ 
ity  that  the  shore  lines  are  parallel  to  the  strike  of  the  beds.  While  in 
some  cases  an  approximate  parallelism  obtains,  still  in  the  majority  of 
cases  this  is  not  true,  despite  the  fact  that  so  well-known  a  geologist  as 
Burchard  states  that  “while  the  axes  of  folding  may  not  extend  exactly 
parallel  to  these  ancient  shore  lines,  it  is  believed  that  in  general  these 
directions  coincide  fairly  closely  in  the  southern  Appalachian  region.” 

As  will  be  seen  from  the  illustrations  which  accompany  this  paper, 
the  correct  interpretation  of  shore  lines  is  as  important  in  acquiring 
Clinton  ore  properties  as  the  anticlinal  theory  of  oil  occurrence  is  in 
drilling  for  petroleum.  In  short,  therefore,  this  paper,  while  discussing 
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various  features  of  the  Clinton  formation,  as  for  instance,  its  ore  beds, 
their  origin,  their  thickness,  distribution,  smelting  efficiency  and  value, 
lays  special  emphasis  on  the  relation  of  the  shore  lines  of  the  ore  beds  to 
the  dip  and  strike  produced  as  a  result  of  the  folding  which  this  region 
has  experienced. 

It  is  also  stated  in  this  paper  that  the  workable  areas  of  the  ore  beds 
are  delineated  by  lines  which,  while  making  angles  with  both  dip  and 
strike,  are  not  infrequently  nearly  parallel  to  the  direction  of  dip.  The 
fact  that  they  do  not,  however,  coincide  with  the  dip  but  meet  at  angles 
varying  from  5  to  45°  has  led  to  errors  not  only  in  estimating  tonnage 
but  likewise  in  the  purchasing  of  land  supposed  to  carry  good  ore. 

May  18,  1914 • 

Professor  R.  M.  Bird  and  Mr.  S.  H.  Diggs:  “ Positive  Ions  from  Non- 
metallic  Elements.” 

Abstract.  It  has  long  been  known  that  yellow  phosphorus  will  precipi¬ 
tate  certain  metals  from  a  solution  of  the  salts  of  these  metals.  (These 
metals  are  Au,  Pt,  Ag,  Hg,  Cu).  Berzelius,  Vogel,  Straub,  Tauchert, 
Christomas,  Corne,  and  others  have  investigated  the  reaction  taking 
place  between  the  salts  of  the  above  metals  and  phosphorus.  Up  to  the 
present  time,  however,  little  or  nothing  has  been  done  either  to  establish 
the  exact  reaction  or  the  nature  of  the  reaction  involved. 

We  Chose  as  the  best  salt  with  which  to  work  copper  sulphate  (J  nor¬ 
mal  solution).  The  results  of  the  quantitative  analysis  showed  that 
all  copper  was  removed  from  the  solution  by  the  action  of  phosphorus, 
and  that  the  solution  then  contained  H3P04,  H2S04,  and  some  H3P03. 
The  copper  was  present,  for  the  most  part,  as  metallic  copper;  but  there 
was  always  a  thin  coating  of  black  phosphide  of  copper  between  the 
stick  of  phosphorus  and  the  metallic  Cu  plated  on  it.  The  quantity  of 
H3P03  was  small  in  comparison  with  the  H3P04,  and  the  results  of  quan¬ 
titative  analysis  showed  that  the  essential  reaction  is 

% 

5  CuS04  +  2P  +  8  H20  =  5  Cu  +  5  H2S04  +  2  H3P04 

A  phosphorus  electrode  was  made  by  melting  phosphorus  in  a  glass 
tube  in  one  end  of  which  a  Pt  wire  was  sealed.  The-  potential  of  this 
electrode  in  various  acid  solutions  was  measured  in  comparison  with  that 
of  a  copper  electrode  in  §  N  copper  sulphate  solution  and  found  to  be 
about  0.4  volt,  i.e.,  the  E.  M.  F.  of  the  phosphorus-copper  cell  is  about 
0.4  volt.  In  all  cases  the  phosphorus  is  negative  to  the  copper  just  as 
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iron  or  zinc  would  be.  Many  qualitative  experiments  with  various  kinds 
of  P-Cu  cells  verified  this.  Hence,  combining  our  analytical  and  electro¬ 
chemical  results  we  are  driven  to  the  conclusion  that  the  essential  reaction 
is  ionic,  and  analogous  to  that  of  zinc  replacing  copper.  It  may  best  be 
written  thus: 

5  Cu++  +  2  P  =  2  P+++++  +  5  Cu 

Similar  to 

3  Cu++  +  2  A1  =  2  A1+++  +  3  Cu 

The  work  is  now  being  continued  with  other  non-metals  than  phos¬ 
phorus,  and  also  with  phosphorus  and  other  salts  than  copper  sulphate. 

Note.  In  order  to  see  whether  or  not  the  above  is  a  general  reaction 
of  the  non-metallic  elements  and  to  throw  light  on  the  electro-chemical 
character  of  oxygen  acids,  experiments  are  now  being  conducted  with 
the  following:  vanadium,  tellurium,  arsenic,  antimony,  bismuth,  sulfur, 
carbon,  selenium,  chromin,  molybdenum,  tungsten,  iodine,  silicon  and 
boron.  Cells  like  Fig.  2  are  being  used  and  there  have  been  obtained 
precipitates  of  metallic  silver  on  a  pure  gold  wire  in  contact  with  amor¬ 
phous  carbon ,  amorphous  boron ,  crystalline  silicon ,  antimony  and  arsenic 
immersed  in  0.01  N  silver  nitrate  solution,  one  solution  only  being  used 
inside  and  outside  the  porous  thimble.  Check  solutions  with  silver  nitrate 
and  nitric  acid  but  without  the  non-metallic  element  have  shown  no 
precipitates.  Carbon  yields  carbonic  acid;  the  others  have  not  yet  been 
analyzed. 

The  reactions  of  solutions  of  phosphorus  in  various  solvents  in  con¬ 
tact  with  solutions  of  salts  are  also  being  studied  in  light  of  the  above 
results. 

An  effort  is  being  made  to  obtain  a  complete  potential  series  of  all 
elements  and  to  determine  if  those  elements  (both  metallic  and  non- 
metallic)  which  exhibit  different  valences  occupy  more  than  one  position 
in  the  series. 

Professor  J.  S.  Grasty:  “The  Efficiency  of  Southern  Iron  Ores.”  By 
title. 

Abstract.  A  comparison  of  the  value  of  different  iron  ores  is  based, 
of  course,  upon  the  matter  of  smelting  efficiency.  Obviously,  a  number 
of  factors  must  be  considered.  The  content  of  iron  is  not  the  only  factor 
by  any  means,  although  judging  from  many  official  and  private  geologic 
reports  the  reader  might  readily  infer  that  of  two  iron  ores  the  one  con¬ 
taining  the  greater  per  cent  of  metallic  iron  was  the  better.  The  erroneous 
conclusions  frequently  reached  as  the  result  of  this  assumption  are  dis- 
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cussed  in  this  paper  which  also  presents  a  suitable  and  correct  basis  of 
comparison.  The  Southern  iron  ores  are  then  compared  with  one  another 
on  the  basis  alluded  to  and  also  they  are  compared  with  the  iron  ores  won 
in  districts  outside  of  the  South.  In  consequence  of  the  facts  brought  out 
in  this  paper  it  is  believed  that  there  will  be  inaugurated  a  more  scientific 
and  satisfactory  method  of  getting  at  exact  values  than  has  obtained 
heretofore.  Also  there  should  result  a  better  and  more  favorable  appre¬ 
ciation  of  the  iron  ores  occurring  in  the  South. 

INFORMAL  COMMUNICATIONS. 

At  the  meeting  of  October  20, 1913,  Professor  Mitchell  gave  a  talk,  illus¬ 
trated  with  photographs  and  lantern  slides,  on  “ Eclipse  Work  in  Spain.” 
The  expedition  of  the  United  States  Navy  to  Spain  and  Africa  in  order 
to  observe  the  total  eclipse  of  the  sun  in  the  summer  of  1905  was  described. 
Some  of  the  results  of  this  work  requiring  several  years  of  laborious  re¬ 
duction  of  spectral  photographs,  and  hitherto  unpublished,  were  brought 
out.  Professor  Mitchell  published  these  under  the  title  of  Wave-lengths 
of  the  Chromosphere  from  Spectra  Obtained  from  the  1905  Eclipse”  in 
the  Astrophysical  Journal  of  December,  1913. 

At  the  meeting  of  May  18,  1914,  Professor  Sparrow  gave  a  review  of 
the  recent  work  of  Sir  Ernest  Rutherford  on  the  evolution  of  the  atom 
and  the  nature  of  matter. 


PROCEEDINGS  OF  THE  MEDICAL  SECTION 
FOR  1912-1913-1914. 


The  officers  for  the  calendar  year  of  1912  were:  Professor  R.  H.  White- 
head,  President ;  Professor  H.  E.  Jordan,  Secretary-Treasurer;  Professors 
Theodore  Hough,  J.  C.  Flippin  and  the  Secretary-Treasurer,  ex  officio, 
Editorial  Committee. 

The  officers  for  the  calendar  year  of  1913  were:  Professors  J.  S.  Davis, 
President;  Professor  H.  E.  Jordan,  Secretary-Treasurer ;  Professors  Theo¬ 
dore  Hough,  J.  C.  Flippin  and  the  Secretary-Treasurer,  ex  officio,  Editorial 
Committee. 

October  28,  1912. 

Professor  R.  H.  Whitehead:  By  title,  “The  Chemical  Nature  of  Cer¬ 
tain  Granules  of  the  Interstitial  Cells. ”  Am.  Journ.of  A nat.,  November, 
1912. 

Professor  J.  A.  Waddell:  Review  of  papers  by  H.  T.  Nostrom  and  H. 
McGuigan,  “Studies  on  the  Convulsive  Reflex  Produced  by  Strychnine: 
(I)  Habit;  (II)  As  Modified  by  Epinephrine.”  Journ.  Pharm.  and  Exp. 
Therap.,  3:  5,  1912. 

Professor  Theodore  Hough:  Demonstrated  Folin’s  new  method  of 
total  nitrogen  determinations  in  the  urine  (. Journal  of  Biological  Chemistry, 
1912,  xi,  p.  493),  and  also  referred  to  the  chief  features  of  the  same  author’s 
new  methods  for  the  determination  of  urea  and  ammonia.  Some  of 
the  results  obtained  by  this  method  were  then  described.  These  results 
bear  on  the  question  of  protein  metabolism  from  the  standpoint  of  blood 
and  tissue  analysis.  They  throw  very  serious  doubt  upon  the  present 
theory  of  immediate  deamidization  in  the  liver  of  the  products  of  protein 
digestion  and  indicate  that,  soon  after  absorption,  these  products  (amino- 
acids  and  polypeptids)  can  be  detected  in  the  tissues  generally.  There  is 
thus  an  accumulation  of  raw-protein  nitrogen  in  the  tissues,  the  amount 
present  at  any  one  time  being  dependent  on  the  amount  being  delivered 
to  the  blood  by  the  processes  of  digestion.  In  the  tissues  they  consti¬ 
tute  a  supply  of  nitrogenous  material  which  takes  part  in  the  protein 
metabolism  of  the  cell.  Deamidization  thus  occurs  in  the  cells  generally 
and  the  function  of  the  liver  seems  to  be  chiefly  the  conversion  into  urea 
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of  the  ammonium  compounds  formed  by  this  deamidizing  process  in  the 
tissues  generally. 

Professor  Hough  also  reviewed  at  some  length  Dr.  Martin  H.  Fischer’s 
theory  of  oedema  and  the  criticism  of  this  theory  by  A.  R.  Moore  and 
others. 

November  13,  1912. 

Dr.  J.  O.  Mundy:  Review  of  paper. 

(1)  “Antityphoid  Vaccination/’  by  Dr.  D.  J.  Davis.  Journ.  Am.  Med. 
Assoc.,  February  24,  1912. 

(2)  “Duration  of  Immune  Bodies  in  the  Blood  following  Antityphoid 
Inocculation,”  by  Martha  Wollfstein.  Journ.  Exp.  Med.,  September,  1912. 

Professor  H.  T.  Marshall:  Reviewed  the  work  of  Rosenau  connecting 
the  stable  fly  ( Stomaxys  calcitrans)  with  the  conveyance  of  infantile  paraly¬ 
sis.  He  also  reviewed  the  work  of  Bass  in  the  cultivation  of  malarial 
parasites  and  ended  with  the  review  of  the  recent  work  from  the  Rocke¬ 
feller  Institute  upon  pneumonia  and  pneumococcus. 

November  25, 1912. 

Professor  J.  S.  Davis:  Review  of  papers. 

(1)  “Low  Fever,”  by  J.  H.  Wright  and  W.  Allen.  Archives  of  Internal 
Medicine,  vol.  x,  4. 

(2)  “Experimental  Study  of  Racial  Degeneration  in  Mammals  treated 
with  Alcohol,”  by  Dr.  C.  R.  Stockard.  Ibid. 

Professor  J.  C.  Flippin:  “Report  of  Some  Cases  of  Hodgkin’s  Disease 
Studied  in  University  Hospital.” 

December  9,  1912. 

Professor  S.  H.  Watts:  Report  and  discussion  of: 

(a)  Haemangioma  of  tongue. 

(b)  Rhinoplasty. 

(c)  Colloid  breast  tumors — Paget’s  disease. 

(d)  Myositis  ossificans  traumatica. 

(e)  Transplantation  of  bone. 

(f)  Congenital  idiopathic  dilatation  of  colon. 

Professor  W.  H.  Goodwin:  Review  of  paper  on  “Surgical  Treatment 
of  Gastrointestinal  Stasis,”  by  R.  C.  Coffey.  Sur.  Gyn.  and  Obs.,  xv,  4, 

1912. 
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January  13,  1913. 

Election  of  officers:  Professor  J.  S.  Davis,  President;  Professor  H.  E. 
Jordan,  Secretary-Treasurer;  Professors  Theodore  Hough,'  J.  C.  Flippin 
and  Secretary-Treasurer,  ex  officio,  Editorial  Committee. 

Professor  It.  H.  Whitehead:  Presented  paper  on  “A  Microscopical 
Study  of  the  Ovary  of  a  Hermaphrodite,”  published  in  Anat.  Rec.,  vol. 
vii,  no.  2. 

Professor  H.  E.  Jordan:  Presented  paper  on: 

(1)  “ A  Comparative  Microscopical  Study  of  Mammalian  Spermato¬ 
genesis  with  Special  Reference  to  the  Accessory  Chromosome,”  published 
in  Proc.  Soc.  Exp.  Biol,  and  Med.,  vol.  x,  no.  1. 

(2)  “The  Microscopical  Evidence  Supporting  the  Interpretation  of 
the  Intercalated  Discs  of  Mammalian  Heart  Muscle  as  Irreversible  Con¬ 
traction  Bands.” 

January  25,  1913. 

Dr.  T.  R.  Boggs,  of  Johns  Hopkins  University,  presented  the  re¬ 
sults  of  investigations  by  Dr.  D.  Guthrie  and  himself  on  Bence-Jonse 
Proteinuria  (albumosuria — protein  excretion  in  urine). 

Dr.  Donald  Guthrie,  of  Johns  Hopkins  University,  presented  the 
results  of  a  study  of  a  case,  with  historical  review,  of  Trypanosomiasis. 

February  10,  1913. 

Mr.  Rice  Warren:  Reported  on  a  test  of  a  new  bacteriological  medium 
for  differentiating  diphtheria  bacillus. 

Dr.  Edward  Bray:  Report  of  work  done  by  Messrs.  Jackson,  Witte 
and  Bray  on  ’the  isolation  of  typhoid  organisms  from  a  gall-stone  removed 
from  patient  in  the  University  Hospital. 

Professor  H.  T.  Marshall:  Presented: 

(a)  Demonstration  of  specimens  of  (1)  iniencephaly,  (2)  pathologic 
spleen  from  case  reported  below. 

(b)  Report  of  peculiar  case  of  leukemia  in  eight  year  old  child. 

(c)  Report  of  various  tissue  culture  experiments. 

March  10,  1913. 

Professor  Theodore  Hough :  Reports  on  current  physiological  literature. 

(1)  “The  Consumption  of  Sugar  by  the  Normal  and  the  Diabetic  Iso¬ 
lated  Heart,”  Knowlton  and  Starling.  Journ.  of  Physiology,  1912,  xliv, 
p.  206;  ibid.,  xlv,  p.  146. 
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(2)  “The  Innervation  of  the  Bronchial  Muscles  and  Normal  Variations 
in  the  Size  of  the  Dead  Space  (Bronchial  Tree)  of  the  Respiratory  System/’ 
Dixon  and  Ransom.  Journ.  of  Physiology ,  1912,  xlv,  p.  413;  Douglas 
and  Haldane.  Ibid.,  p.  234. 

(3)  “Active  Changes  in  the  Arterial  Blood-Supply  of  the  Lungs/’ 
Weber.  Archiv  fur  Physiologie,  1910,  Supplement-Band,  p.  377. 

Professor  J.  A.  Waddell:  Presented  paper  on  “The  Pharmodological 
Action  of  Vanadium.” 


March  31,  1913. 

Professor  W.  A.  Kepner  (with  W.  H.  Taliaferro) :  Read  a  paper  on  “The 
Food  Reactions  of  Amoeba  Proteus.”  Published  in  the  Biological  Bulletin. 

Professor  W.  D.  Macon:  Reviewed  papers  by  D.  G.  Healey  and 
J.  H.  Kastle. 

(1)  “Parturient  Paresis  and  Eclampsia;  Similarities  Between  These 
Two  Diseases.” 

(2)  “The  Toxic  Character  of  the  Colostrum  in  Parturient  Paresis.” 
Journ.  Infectious  Diseases,  March  1912. 

April  28,  1913. 

Mr.  W.  B.  Alwood:  “Presented  paper  on  The  Composition  of  the 
Grape,  and  its  By-products.” 

Abstract.  After  outlining  the  character  of  his  work  in  its  connection 
with  the  Department  of  Agriculture,  and  pointing  out  that  one  of  the 
objects  of  his  work  is  to  enable  the  Government  properly  to  control  the 
purity  of  wines  and  other  grape  products  placed  on  the  market,  Mr.  Al¬ 
wood  gave  a  synopsis  of  some  of  his  examinations  of  American  grapes. 

He  showed  that  contrary  to  common  belief,  and  to  the  statements 
of  the  wine  sellers,  the  American  grapes  frequently  contain  a  very  high 
sugar  percentage;  and  selected  grapes,  like  the  Catawba  or  Delaware,  com¬ 
pare  favorably  with  European  grapes  in  this  respect.  The  acid  of  the 
grapes  was  found  to  be  distinctly  lower  than  the  dealers  had  claimed  in 
selected  grapes,  and  the  acid-sugar  ratio  was  exceptionally  favorable  for 
wine  making  or  for  other  grape  products. 

He  also  gave  the  results  of  his  work  in  seeking  for  the  kind  of  acids 
in  grapes,  finding  that  malic  acid  was  present  in  unexpectedly  large  quan¬ 
tities.  The  rapid  change  in  the  acid-sugar  ratio  during  the  few  days  just 
before  and  just  at  the  time  of  ripening  was  very  clearly  pointed  out.  The 
occurrence  of  tartaric  acid  on  the  inner  layer  of  the  grape  skins  in  crystal- 
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line  form  was  demonstrated  by  Mr.  Alwood.  The  occurrence  of  these 
crystals  had  previously  been  denied.  In  concluding,  he  again  pointed  out 
the  importance  of  such  work  in  securing  for  the  purchaser  pure  foods,  or 
wines. 

Professor  H.  E.  Jordan:  By  title. 

(1)  “The  Relationship  Between  Pathologic  Fragmentation  and  the 
Intercalated  Discs  of  Human  Heart  Muscle, ”  H.  E.  Jordan  and  Dr.  James 
Bardin,  to  appear  in  Anatomische  Anzeiger. 

(2)  “Amitosis  in  the  Epididymis  of  the  Mouse,”  H.  E.  Jordan.  Ibid. 

(3)  “The  Spermatogenesis  of  the  Mongoose/ ’  H.  E.  Jordan,  to  be  pub¬ 
lished  by  Carnegie  Institute  of  Washington,  vol.  182. 

(4)  “Sex-determination  in  Mammals/’  H.E.  Jordan.  Presented  before 
the  Eugenics  Section  of  the  American  Breeders  Association  at  the  meeting 
in  Columbia,  S.  C.,  to  appear  in  the  Proceedings  of  the  Association. 

(5)  “Report  of  An  Extensive  Family  History  Characterized  by  Left- 
handedness  and  Twinning/’  H.  E.  Jordan.  Ibid. 

May  26 ,  1913. 

Professor  J.  C.  Flippin:  Reviewed  series  of  papers  on  pertussis1 

(a)  “The  Relation  of  the  Bordet-Gengou  Bacillus  to  the  Lesion  of 
Pertussis, ”  F.  B.  Mallory,  A.  A.  Hooner  and  F.  F.  Henderson.  Journ. 
of  Med.  Research ,  March,  1913. 

(b)  “The  Treatment  of  Pertussis  with  Vaccine,”  E.  E.  Graham. 
Am.  Journ.  Diseases  of  Children ,  January,  1912. 

(c)  “The  Vaccine  Therapy  of  Whooping  Cough,”  A.  Bamberger. 
Ibid.  January,  1913. 

(d)  “The  Vaccine  Treatment  of  Whooping  Cough,”  E.  M.  Sill. 
ibid.  May,  1913. 

(e)  “A  Clinical  and  Experimental  Investigation  of  the  Therapeutic 
Value  of  Camphor,”  James  D.  Heard  and  Richard  C.  Brooks.  Am. 
Journ.  of  the  Medical  Sciences,  February,  1913. 

(f)  “The  Relation  of  Calcium  to  Anaphylaxis,”  J.  H.  Kastle,  D.  J. 
Healey  and  J.  D.  Buckner.  Journ.  of  Infectious  Diseases,  March  1913. 

(g)  “Extracellular  Relation  of  the  Malaria  Parasite  to  the  Red  Cor¬ 
puscles,  and  Its  Method  of  Securing  Attachment  to  the  External  Surface 
of  the  Red  Corpuscles,”  Mary  Rowley-Lawson.  Journ.  Exp.  Med., 
March,  1913. 

Dr.  H.  S.  Woodberry :  Report  of  Results  of  X-ray  Treatment  of  Tuber¬ 
culous  Glands  in  Twelve  Patients  in  the  University  of  Virginia  Hospital.” 
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SESSION  1913-1914. 

The  officers  for  the  calendar  year  1913  are  given  on  p.  176. 

The  officers  for  the  calendar  year  1914  were  the  same  as  those  for  the 
calendar  year  1913. 

October  13,  1913. 

Professor  W.  H.  Goodwin:  Review  of  papers: 

(a)  “Lateral  Curvature/’  E.  G.  Abbott.  Sur.  Gyn.  and  Obst.,  August, 

1913. 

(b)  “Excessive  Thickening  of  Thiersch  Grafts  Caused  by  a  Component 
of  Scarlet  Red/’  Am.  Surg.,  October,  1913. 

Professor  S.  H.  Watts:  Discussion  of: 

(a)  Sensibility  of  abdominal  cavity. 

(b)  Experiments  to  determine  why  the  stomach  does  not  digest  itself. 

Reported  cases  of: 

(a)  Hermaphroditism. 

(b)  Volkmann’s  contraction. 

(c)  Hypernephroma. 

November  10,  1913. 

Professor  Theodore  Hough:  Reported  the  following  subjects: 

(1)  Recent  investigation  and  discussion  of  the  physiological  problem 
of  ventilation. 

There  is  a  distinct  tendency  to  regard  the  facilitation  of  the  mainte¬ 
nance  of  the  body  temperature  as  being  of  as  great  if  not  greater  impor¬ 
tance  in  ventilation  than  the  removal  of  toxic  substances  from  the  inspired 
air. 

(2)  The  electrocardiogram,  with  special  reference  to  the  causation  of 
the  T-wave. 

The  form  of  the  electrocardiogram  is  determined  not  only  by  the  fact 
that  the  excitation  process  of  heart  muscle  proceeds  as  a  wave  which 
reaches  certain  points  sooner  than  it  reaches  others,  but  also  by  the  dura¬ 
tion  of  this  excitation  process  in  different  regions.  Probably  the  latter 
factor  is  more  important  than  the  former.  Usually  the  excitation  process 
not  only  appears  first  but  persists  longer  at  the  base  than  at  the  apex. 
In  this  case  the  T-wave  is  positive;  if,  however,  the  excitation  passes 
away  sooner  at  the  base  than  at  the  apex,  the  T  wave  becomes  negative. 

(3)  Recent  advances  in  the  phsyiology  of  f urine  metabolism. 

Attention  was  called  to  the  work  of  Folin  and  his  collaborators  on  the 

accurate  determination  of  uric  acid  in  the  blood  and  to  the  exceptional 
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position  of  man  and  the  rat  in  the  great  preponderance  of  uric  acid  in  the 
purine  nitrogen  of  the  urine  over  allantoin  and  the  purine  bases.  The 
parallelism  between  the  uric  acid  of  the  blood  and  that  of  the  urine  of 
different  species  of  animals  was  pointed  out.  Folin’s  investigations  of  the 
uric  acid  of  blood  in  normal  and  diseased  conditions,  especially  nephritis 
and  gout,  were  described  and  his  theory  that  gout  is  due  to  interference 
with  the  selective  excretion  of  uric  acid  by  the  kidney  explained.  Refer¬ 
ence  was  also  made  to  the  bearing  of  this  recent  work  upon  the  usually 
accepted  theories  of  ferment  transformation  of  the  amino-purines  of  uric 
acid  and  urea  in  the  body. 

Professor  R.  H.  Whitehead:  Discussed  interstitial  cells  of  Leydig. 

November  2d,  1913. 

Professor  H.  T.  Marshall:  Report  of  Warthin’s  paper  on  “Hereditary 
Tuberculosis.” 

Professor  H.  E.  Jordan:  Reports  of  following  papers: 

(1)  “A  Chemical  Sign  of  Life,”  Shiro  Tashiro.  Biol.  Bull.,  25:  4. 

(2)  “Parthenogenetic  Cleavage  of  the  Armadillo  Ovum,  H.  H.  Neu¬ 
man.  Ibid.,  25:  1. 

(3)  “The  Parthenogenetic  Development  of  Ova  in  the  Mammalian 
Ovary  and  the  Origin  of  Ovarian  Teratomata  and  Chorio-Epitheliomata. 
L.  Loeb.  Journ.  Am.  Med.  Assoc.,  61,  p.  1327. 

(4)  “Nerve  Fibrils  in  Dentine,”  Mummery,  Proc.  Roy.  Soc.,  B, 
1912,  p.  79. 

(5)  “Artificial  Parthenogenesis  in  Frogs,”  J.  Loeb  and  F.  W.  Bancroft. 
Journ.  Exp.  Zool.,  14:  2. 

(6)  “Further  Observations  on  Artificial  Parthenogenesis  in  Frogs.” 
Ibid.,  15:  3. 

(7)  “The  Functions  of  the  Pineal  Gland,”  Davis,  Berkeley,  God¬ 
dard  and  Cornell.  Med.  Rec.,  May  10,  1913. 

(8)  “The  Relation  of  Muscle  Cell  to  Muscle  Fiber  in  Voluntary  Striped 
Muscle,”  W.  H.  Baldwin.  Zeits.  f.  Allgem.  Physiologie,  14:  pp.  130-145. 

(9)  “The  Relation  of  the  Sarcolemma  to  the  Muscle  Cells  of  Voluntary 
Striped  Muscle  Fibers  and  its  Morphological  Nature.”  Ibid.,  14:  p. 
146-160. 

December  8,  1913. 

Professor  Theodore  Hough:  Made  the  following  reports  of  recent 
physiological  literature : 
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(1)  Complete  surgical  anesthesia  by  the  intramuscular  injection  of 
small  doses  of  magnesium  sulphate  followed  by  intratracheal  insufflation 
of  one-tenth  to  one-fourth  of  ether  usually  required.  (Meltzer  and  Auer.) 

(2)  The  production  of  male  secondary  sexual  characters  in  female 
animals  by  the  transplantation  of  testes,  and  of  female  characters  in  males 
by  the  transplantation  of  ovaries.  (Steinach.) 

(3)  The  stimulation  of  increased  blood  formation  by  the  establishment 
of  a  uni-lateral  pneumothorax.  (Burker.) 

Professor  Hough  also  presented  some  considerations  with  regard  to 
the  causation  of  heart-block. 

The  experimental  establishment  of  partial  or  complete  heart-block 
in  animals  by  varying  degrees  of  compression  of  the  A-V  bundle  (Erlanger) 
proves  that  heart-block  may  be  due  to  interference  with  conduction  in 
this  bundle  or  in  its  associated  Purkinje  tissue;  but  it  does  not  logically 
follow  that  all  cases  of  clinical  “heart-block”  (lack  of  synchronism  be¬ 
tween  the  beat  of  auricles  and  that  of  ventricles)  are  due  to  the  same 
cause.  The  refractory  period  in  cardiac  muscle  may  vary  in  length,  and 
if  the  return  of  irritability  in  the  ventricle  is  so  slow  that  the  next  excita¬ 
tion  of  the  A-V  bundle  finds  the  ventricle  not  able  to  respond,  we  will  have 
a  2  to  1  rythm  (i.e.,  clinical  partial  heart-block)  without  any  necessary 
trouble  with  the  A-V  bundle.  Furthermore,  certain  combinations  of 
refractory  period  with  varying  degrees  of  ventricular  automatism  are 
capable  of  giving  a  pulsus  alternans  in  which  one  of  each  pair  of  ventricular 
contractions  is  an  independent  automatic  contraction  while  the  other 
is  excited  from  the  A-V  bundle.  Here  again  the  lack  of  synchronism 
between  the  beat  of  the  auricle  and  the  ventricle  would  stimulate  heart- 
block.  It  is  even  possible  to  have  an  apparently  complete  lack  of  syn¬ 
chronism  between  auricle  and  ventricle  without  any  trouble  with  the 
A-V  bundle.  Whether  these  theoretical  conditions  actually  occur  can 
be  decided  only  by  observation  and  experiment. 

Professor  J.  A.  Waddell:  Reported  on  the  following  papers: 

(1)  “On  the  Influence  of  Phenyl-quinolin  Carbolic  Acid  (Ataphan) 
on  the  Uric  Acid  Elimination,”  0.  Folin  and  H.  Lyman.  Journ.  Phar. 
and  Exp.  Ther.,  4:  6,  1913. 

(2)  “LTber  des  Wesen  der  Methylalkohol-vergiftung,”  Johannes  Krol. 
Archiv.  Exp.  Pat.  and  Phar.,  72:  6. 

(3)  “The  Reversible  Action  of  Adrenalin  and  Some  Kindred  Drugs  on 
the  Bronchioles,”  F.  L.  Golla  and  W.  L.  Symes.  Journ.  Phar.  and 
Exp.  Ther.,  5:1. 
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January  12,  1914- 

Election  of  officers:  Professor  J.  S.  Davis,  President;  Professor  H.  E. 
Jordan,  Secretary-Treasurer ;  Professors  Theodore  Hough,  J.  C.  Flippin 
and  Secretary-Treasurer,  ex  officio,  Editorial  Committee. 

Professor  W.  A.  Kepner:  Report  of  paper: 

“Variations  in  the  Progeny  of  a  Single  Ex-con jugant  of  Paramoecium 
cauciatum,”  Calkins  and  Gregory.  Journ.  Exp.  Zool.,  November  13,  1913. 

Professor  J.  S.  Davis:  Discussed: 

(1)  Orthostatic  albuminuria. 

(2)  Ulcers  of  the  stomach. 

January  26,  1914 - 

Professor  Graham  Edgar:  Presented  paper  on  “Radium. ” 

Professor  J.  C.  Flippin:  Discussed: 

(1)  Effects  of  strychnine  on  the  heart. ” 

(2)  A  new  method  of  diagnosing  gonorrhea. 

(3)  Essential  haematuria. 

February  9,  1914 - 

Professor  S.  H.  Watts:  Discussed  the  cause  and  surgical  treatment  of: 

(a)  Intestinal  obstructions. 

(b)  Acute  hemorrhagia  pancreatitis. 

(c)  Prolapsus  of  rectum. 

Professor  Watts:  Gave  report  of  such  cases  in  University  Hospital. 

Professor  W.  H.  Goodwin:  Discussed  intussusception.  Reviewed 
paper  on  “The  Present  Status  of  Bismuth  Paste  Treatment  of  Suppura¬ 
tive  Sinuses  and  Empyemia,”  Dr.  Emil  G.  Beck.  Ann.  of  Surgery, 
February,  1914. 


February  29,  1914- 

Dr.  E.  W.  Saunders,  of  St.  Louis,  presented  his  results  of  an  exten¬ 
sive  investigation  into  the  cause  and  method  of  transmission  of  infantile 
paralysis. 

Drs.  Meisenbach  of  Buffalo,  and  Wisdom  of  Duquesne,  Arkansas, 
collaborators  with  Dr.  Saunders  in  portions  of  the  work,  were  also  present 
and  explained  certain  special  phases  of  their  research. 
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March  9,  1914- 

Professor  H.  T.  Marshall:  Reported  the  autopsy  findings  of  a  case  of 
arterio-sclerosis  from  the  University  Hospital.  The  interesting  feature 
was  the  almost  complete  fatty  transformation  of  the  pancreas. 

He  also  reviewed  the  Vaughan’s  book  on  Protein  Split  Products  in 
Relation  to  Immunity  and  Disease  and  also  the  recent  literature  on  gastric 
ulcers. 

March  23,  1914- 

Professor  Theodore  Hough:  Reviewed  recent  literature  on  glycogene- 
sis,  ketogenesis,  with  brief  references  to  a  new  theory  of  diabetes  by  A.  J. 
Ringer. 

Professor  J.  S.  Davis:  Read  his  article  for  the  Alumni  Bulletin  on  “The 
History  of  the  Medical  School.” 

April  27,  1914. 

Professor  R.  H.  Whitehead:  Discussed  paper  “Zur  Problem  der  inneren 
Disinfection,”  R.  Roosen.  Deutsch.  Med.  Wochenchr.,  March  5,  1914, 
describing  method  of  treatment  of  cancer  in  laboratory  animals  with 
injections  of  methylene  blue,  followed  by  calomel. 

Mr.  T.  B.  Reeves:  Discussed  the  recent  literature  on  the  interstitial 
cells  of  Ley  dig  and  reported  on  a  research  on  this  subject  by  Professor 
Whitehead  and  himself. 

Professor  H.  E.  Jordan:  Reviewed  a  group  of  recent  papers  dealing 
with  the  question  of  the  origin  and  early  history  of  the  primordial  germ 
cells. 

May  11,  1914. 

Professor  J.  A.  Waddell:  Reviewed  H.  G.  Barbour’s  paper:  “Two 
Types  of  Periodic  Respiration  Due  to  Morphine.”  Journ.  Phar.  and  Exp. 
Therap.,  5:  4,  March,  1914. 


PROCEEDINGS  OF  THE  HUMANISTIC  SECTION  FOR 

1912-1913-1914. 


October  11,  1912. 

Professor  Richard  Heath  Dabney  was  elected  Chairman  for  1912-1913, 
and  Professor  Robert  H.  Webb,  Secretary. 

The  policy  and  program  of  the  Section  were  informally  discussed,  and 
a  resolution  was  passed  to  the  effect  that  the  plan  of  1911-1912  be  followed 
in  general,  but  that  at  each  meeting  there  should  be  only  one  speaker, 
instead  of  two. 

November  14,  1912. 

Professor  C.  Alphonso  Smith:  “The  Negro  and  the  Ballad. ”  Alumni 
Bulletin  of  the  University  of  Virginia,  January,  1913. 

Abstract.  The  most  difficult  problem  connected  with  the  ballad  is 
to  make  clear  what  is  meant  by  “communal”  or  “collective”  authorship. 
Grimm’s  famous  saying,  “Das  Volk  dichtet,”  even  if  translucent,  is  far 
from  being  transparent.  Neither  Professor  Kittredge  nor  Professor 
Gummere  has  succeeded  in  citing  any  examples  of  the  actual  occurrence 
of  communal  authorship.  They  have  both  made  very  plain  how  communal 
authorship  might  take  place,  but  they  have  pointed  us  to  no  actual  ex¬ 
ample.  The  purpose  of  this  paper  is  to  suggest  that  the  best  examples 
of  communal  authorship  to  be  found,  certainly  in  this  country,  are  those 
that  may  be  witnessed  at  negro  camp-meetings.  See,  for  example,  the 
negro  songs  in  Marshall  W.  Taylor’s  Collection  of  Revival  Hymns  and  Planta¬ 
tion  Melodies  (Cincinnati,  1883),  and  Robert  R.  Morton’s  Religious  Folk 
Songs  of  the  N egro  as  Sung  on  the  Plantation  (Hamton,  Va.,  1909).  One 
illustration  will  suffice  for  all: 

ROLL,  JORDAN,  ROLL. 

1.  O  brother,  you  ought  t’  have  been  there, 

Yes,  my  Lord! 

A-sitting  in  the  Kingdom 
To  hear  Jordan  roll. 

2.  O  sister,  you  ought  t’  have  been  there,  etc. 

3.  O  preacher,  you  ought  t’  have  been  there,  etc. 

4.  O  sinners,  you  ought  t’  have  been  there,  etc. 
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After  the  song  has  started,  each  line  is  as  a  general  thing  the  contribu¬ 
tion  of  a  different  improviser.  In  other  words,  we  have  here  not  only 
an  illustration  but  an  actual  occurrence  of  communal  composition  as  ex¬ 
plained  by  Professor  Kittredge,  Professor  Gummere,  and  others.  These 
songs  are  not  complete  in  themselves  but  may  be  continued  into  the  wee 
hours  of  the  morning.  All  that  is  necessary  is  that  the  improviser  con¬ 
tribute  a  two-syllabled  word  having  the  accent  on  the  first  syllable. 

December  17,  1912. 

Professor  Thomas  W.  Page:  “The  Crucial  Point  in  the  Democratic 
Program.” 

January  17,  1913. 

Professor  W.  M.  Forrest:  “Did  Jesus  Ever  Live?  A  Review  of  Smith’s 
Ecce  Deus,  and  the  Radical  Criticism.” 

February  14,  1913. 

Professor  R.  H.  Wilson:  “Channels  of  Expression.” 

April  11,  1913. 

Mr.  S.  H.  Diggs:  “Racial  Mental  Set.” 

Abstract.  The  conventional  bases  for  race  classification  are  the  gross 
physical  distinctions  such  as,  facial  angle,  cephalic  index,  skin  colour  and 
form  of  hair.  The  thesis  of  this  paper  is  that  there  are  mental  characteris¬ 
tics  just  as  well  marked  and  definite  as  these  physical  traits,  and  that  we 
may  study  these  characteristics  through  their  expression  in  language, 
literature,  political,  social  and  educational  institutions,  material  civiliza¬ 
tion,  and  religion.  An  attempt  is  made  to  show  that  these  are  not  pri¬ 
marily  the  results  of  environment  but  are  truly  characteristic  of  the  race. 
These  are  shown  to  be  forms  of  expression  for  the  mental  set  of  a  people. 
Each  of  these  forms  of  expression  is  taken  up  in  some  detail  from  this 
point  of  view. 

The  paper  concludes  with  the  following  summary: 

I.  Races  and  peoples  have  mental  or  psychic  characteristics  that  are 
quite  as  well  marked  and  important  as  their  physical  characteristics. 

II.  These  characteristics  manifest  themselves  chiefly  through  the  great 
forms  of  thought  expression,  viz.,  speech,  literature,  political  and  social 
institutions,  and  religion.  These  characteristics  have  been  called  mental 
set  for  want  of  a  better  name. 
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III.  All  present  races  and  peoples  are  blends ,  and  all  present  modes  of 
thought  expression  have  been  slowly  moulded  from  the  wrecks  of  past 
systems  to  suit  the  mental  set  of  the  new  races  thus  formed. 

May  9,  1913. 

Professor  W.  H.  Heck:  “Experimental  Education. ” 

Abstract.  A  brief  reference  was  made  to  the  interest  in  experimental 
education  in  Europe  and  America  and  to  the  specialists,  universities,  and 
journals  leading  in  this  movement  in  the  United  States.  The  difficulty, 
value  and  promise  of  this  infant  science  were  suggested.  The  general 
subject  was  discussed  in  three  divisions,  the  first  being  the  experimental 
psychology  of  abilities.  Descriptions  of  experiments  in  association,  note 
and  logical  memory,  reasoning,  etc.,  served  to  illustrate  the  main  prob¬ 
lem  of  the  relative  value  of  such  experiments  in  determining  the  general 
ability  of  pupils.  The  Binet-Simon  tests  for  backward  children  were  also 
described.  The  second  division  was  devoted  to  the  use  of  medians,  devia¬ 
tions,  and  correlations  in  comparing  the  grades  of  individuals  in  several 
tests  or  the  grades  of  classes  in  one  or  more  tests.  The  method  and  value  of 
such  calculations  were  illustrated  by  examples.  The  third  division  em¬ 
phasized  the  inadequacy  of  current  standards  of  tests  and  grading  in  school 
subjects.  The  difficulties  of  working  out  such  standards  were  shown 
by  descriptions  of  the  arithmetic  tests  of  Courtis  and  Stone,  the  scales 
of  Thorndike  and  Ayres  for  measuring  handwriting,  and  Hillegas- 
Thorndike  scale  for  measuring  English  composition.  Reference  was 
made  to  Professor  Heck’s  experiments  in  New  York  and  Lynchburg  on 
fatigue  in  relation  to  the  daily  school  program. 

SESSION  1913-1914. 

October  17,  1913. 

At  this  meeting  the  following  were  elected  officers  of  the  Humanistic 
Section  for  the  college  year  1913-1914: 

Professor  C.  Alphonso  Smith,  Chairman;  Professor  Albert  G.  A.  Balz, 
Secretary.  No  papers  were  read  at  this  meeting. 

November  20,  1913. 

Professor  Albert  G.  A.  Balz:  “Music,  Emotion,  and  Meaning.” 

Abstract.  The  point  of  difficulty  in  understanding  the  connection  of 
music  and  emotion  is  not  the  general  fact  that  music  arouses  emotion, 
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but  the  necessity  of  finding  specific  differences  in  the  music-stimuli  to 
account  for  the  specific  differences  in  the  various  emotions  aroused.  Two 
factors  determine  the  power  of  music  to  arouse  emotion:  first,  our  innate 
instinctive  organization,  which  predisposes  the  organism  immediately  to 
react  emotionally  to  the  organically  appropriate  and  adequate  stimulus; 
second,  the  familiarization,  through  experience,  with  musical  conventions 
and  the  association  of  certain  types  of  music  with  certain  types  of 
situations. 

As  regards  the  first  factor;  a  human  being,  expressing  vocally  a  certain 
type  of  emotion,  will  be  found  to  utilize  a  fairly  constant  range  of  pitch, 
tendency  to  movement  within  that  range,  over-tonic  complex,  and  period¬ 
icity  of  rhythm.  The  sound-complex  of  a  piece  of  music  which  arouses 
that  same  type  of  music  will  be  found  to  be  similar  to  the  sound-complex 
occurring  when  the  human  being  expresses  that  emotion.  The  expression 
of  an  emotion  in  one  person  is  itself  an  immediately  adequate  stimulus 
for  evoking  that  emotion  in  other  persons.  Therefore  a  musical  sound, 
complex,  similar  in  structure  to  the  vocal  expression  of  the  emotion,  will 
excite  that  same  emotion  in  the  hearer. 

The  second  factor:  by  experience  we  learn  to  associate  certain  tempos, 
rythms,  ranges  of  pitch,  etc.,  with  certain  types  of  situations,  and  hence 
these  rythms,  pitches,  etc.,  lead  to  the  arousal  of  the  emotions  generally 
connected  with  such  situations.  For  example,  funeral  marches,  associa¬ 
ted  with  a  definite  type  of  situation,  are  generally  similar  in  rythm,  range 
of  pitch,  tempo;  so  we  come  to  associate  with  such  a  rythm,  tempo,  and 
range  of  pitch  the  emotions  characterizing  the  “funeral”  situation. 

The  first  factor  represents  the  fact  of  the  correlation  of  our  i  mate 
tendencies  to  react  emotionally  with  the  organically  appropriate  stimuli; 
the  second  factor  represents  the  development  of  this  primitive  correlation 
into  musical  convention  and  theory. 

January  30,  191  4- 

Professor  Raleigh  C.  Minor:  “Some  Political  Problems.” 

March  6,  1914- 

Professor  T.  W.  Page:  “Some  Aspects  of  the  Taxation  Problem  in 
Virginia.” 

This  paper  was  published  in  the  North  American  Review ,  April,  1913, 
under  the  title  of  “Our  Wool  Duties.” 
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REGULAR  ANNUAL  MEETING,  MAY  6,  1915. 

The  meeting  was  called  to  order  at  8:15  p.m.  in  Madison  Hall  by 
President  Whitehead. 

The  minutes  of  the  previous  meeting  of  May  28,  1914,  were  read  and 
approved. 

The  reports  of  the  Medical  and  Humanistic  Sections  were  read  by  title 
and  adopted.  There  was  no  report  from  the  Scientific  Section,  its  secre¬ 
tary  being  absent. 

The  report  of  the  Publication  Committee  was  rendered  in  brief  by  its 
chairman,  Professor  Echols  and  adopted  by  the  Society.  The  full  report 
is  as  follows: 

There  have  been  only  two  papers  received  by  the  Publication  Committee  for 
publication  during  the  past  year.  The  funds  on  hand  in  charge  of  the  Publication 
Committee  amount  to  $422.  No  new  appropriation  was  asked  for  by  the  Committee 
for  the  following  year  on  account  of  the  apparent  disinclination  of  members  to 
publish  in  the  Transactions.  Assurances  however  are  extended  that  ample  funds 
will  be  provided  whenever  there  is  an  inclination  to  utilize  them  in  publication. 
The  Committee  passed  a  resolution  to  discontinue  the  purchase  of  reprints  of  the 
Medical  Section  papers  published  elsewhere  and  the  secretary  of  that  Section  is 
hereby  so  notified.  All  the  publications  of  the  Society  to  date  are  being  bound 
in  volumes. 

The  report  of  the  Distribution  Committee  was  not  made,  its  chairman 
being  absent. 

Election  of  the  new  President.  The  Nominating  Committee,  which, 
had  been  appointed  by  the  chair,  and  consisting  of  Professors  Tuttle, 
Echols  and  Heck,  nominated  Professor  Charles  Alphonso  Smith.  Profes¬ 
sor  Smith  was  unanimously  elected. 

In  the  absence  of  the  newly  elected  President,  Professor  Whitehead 
remained  in  the  chair  and  delivered  his  address  as  retiring  President.  The 
title  of  the  address  was  “University  Atmosphere.” 

The  Society  then  adjourned. 

L.  G.  Hoxton,  Secretary 
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UNIVERSITY  ATMOSPHERE.* 

BY 

R.  H.  WHITEHEAD. 

Our  world,  as  everybody  knows,  is  encompassed  by  an  invisible  gaseous 
mantle.  Although  it  is  invisible,  we  are  made  aware  of  its  existence  in 
many  ways;  it  powerfully  influences  our  activities,  while  its  absence  induces 
rapid  cessation  of  animal  life.  We  call  this  invisible  envelope  in  which 
we  live  and  move  and  have  our  being  the  atmosphere.  By  analogy  we 
have  come  to  use  the  same  term  to  denote  the  intellectual  environment 
in  which  individuals  perform  their  mental  functions.  It  is  in  this  latter 
sense  that  I  shall  speak  briefly  about  one  phase  of  university  atmosphere. 

Whatever  may  have  been  the  source  of  our  world-atmosphere,  there 
can  be  no  doubt  but  that  a  university  creates  its  atmosphere — that  it  is 
the  product  of  the  activities  of  the  men  who  compose  the  institution. 
In  the  early  days  of  universities  this  atmosphere  was  doubtless  relatively 
simple.  They  were  communities  of,  by,  and  for  scholars;  and  while  in  their 
organization  they  may  have  had  in  view  such  laudable  purposes  as  self¬ 
protection  from  the  extortions  of  the  citizens  of  the  places  in  which  they 
were  located,  still  their  great  object,  their  universal  aim  was  the  pur¬ 
suit  of  learning  under  the  best  conditions  to  be  had.  Scholarship  was  the 
air  they  breathed.  “Nous  avons  change  tout  celd.”  Our  universities  in 
the  course  of  their  evolution  have  developed  a  very  complex  atmosphere. 
An  American  university  harbors  many  interests,  many  purposes.  Here  is 
one  group  of  individuals,  there  is  another,  there  still  another,  etc.,  all 
busy,  consciously  or  unconsciously,  creating  atmospheres;  and  these 
atmospheres  may  contract,  expand,  diffuse,  mingle,  or  clash  with  one 
another,  so  that  in  the  confusion  one  may  be  excused  if  he  makes  mis¬ 
takes  in  trying  to  find  the  one  best  suited  to  his  particular  breathing  appara¬ 
tus.  It  is  the  function  and  privilege,  I  take  it,  of  this  Society  to  foster 
and  maintain  the  atmosphere  of  productive  scholarship  at  the  University 
of  Virginia,  so  far  as  it  can.  In  order  that  the  thing  we  variously  call  in¬ 
vestigation,  research,  or  productive  scholarship  may  flourish,  a  suitable 
atmosphere  is  absolutely  essential.  I  am  well  aware  that  there  are  men 
in  whom  the  instinct  for  investigation  is  so  strong  that  they  accomplish 
wonders  even  under  the  most  unfavorable  conditions:  they  live  their  lives 
apart,  create  their  own  atmosphere  “each  in  his  separate  star/7  and  noth¬ 
ing  but  a  physical  catastrophe  can  put  a  stop  to  their  activities.  But — 

*Presidential  address  delivered  before  the  Philosophical  Society  of  the  Univer¬ 
sity  of  Virginia  May  6,  1915. 
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it  is  a  mere  truism  to  say  it — the  great  rank  and  file  of  us  are  far  more 
dependent  upon  our  environment,  upon  an  atmosphere  either  created  by 
us  conjointly  with  others,  or  by  others  for  us.  It  is  an  extremely  subtle 
thing  quite  impossible  of  definition,  by  me  at  least,  but  it  is  all-powerful. 
Who  that  has  once  breathed  it  with  lungs  adapted  to  it  can  ever  forget  the 
sensation?  Out  of  the  many  young  men  who  fill  our  universities  here  and 
there  one  is  touched  by  this  spirit,  and  feels  a  response  in  his  soul.  He 
becomes  aware  of  a  strong  desire  to  know  the  truth  about  things,  and 
turns  his  back  upon  the  soft  and  easy  ways  of  life  and  lives  laborious  days. 
Qualities  and  powers  which  he  did  not  know  he  possessed — which  perhaps 
nobody  knew  he  possessed — are  stimulated  into  activity  to  be  sharpened 
and  strengthened  by  the  processes  through  which  truth  is  sought;  and  in 
due  time  a  trained  thinker  and  investigator  is  added  to  the  world’s  pos¬ 
sessions,  blessing  it  throughout  his  productive  manhood,  filled  with  “the 
exultant  labors  of  the  strong,”  and  blessing  it  even  as  he  “limps  along  in 
aged  whiteness”  because  of  his  open  mind,  kept  open  by  the  unfailing  desire 
to  know  the  truth  and  the  willingness  to  accept  it.  Such  men  are  very 
rare,  we  say;  but  they  are  the  finest,  the  only  perfect,  fruit  of  universities. 
One  such  in  a  generation  would  justify  the  existence  of  a  university,  not 
to  mention  the  far  larger  number  of  men  of  lesser  ability  who  become 
infected  with  the  same  spirit  and  live  the  useful  life  of  the  scholar. 

Throughout  the  history  of  our  colleges  and  universities  there  have 
always  been  men  who  exercised  a  markedly  beneficial  influence  upon 
research,  the  complete  collected  publications  of  any  one  of  whom  would 
make  a  very  scanty  volume  of  no  great  intrinsic  value.  Their  importance 
is  due  to  their  stimulating  effect  upon  their  best  students,  whom  they  in¬ 
fected  with  their  own  spirit.  Their  flame  was  small,  perhaps,  but  it  was 
intense,  glowing  with  enthusiasm.  They,  oftentimes  unconsciously, 
kindled  the  same  flame  in  students  who,  with  greater  mental  endowment, 
perhaps,  and  certainly  with  better  opportunities,  have  become  our  fore¬ 
most  scholars.  And  thus  through  the  atmosphere  created  by  the  scholarly 
spirit  much  more  was  accomplished  than  the  individual  professor  could 
have  accomplished  through  his  own  labors. 

But  it  is  not  merely  a  privilege  which  we  as  members  of  this  Society 
enjoy;  there  is  also  a  responsibility  attached.  The  flame  of  productive 
scholarship,  needless  to  say,  may  not  be  kept  alive  after  the  manner 
of  the  vestal  virgins;  its  devotees  must  produce  either  directly  or  indi¬ 
rectly.  I  was  much  impressed  a  short  time  ago  by  an  incident  which 
occurred  at  a  meeting  called  to  perfect  an  organization  of  university  teach¬ 
ers.  A  motion  to  the  effect  that  only  those  teachers  should  be  regarded 
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as  eligible  for  membership  who  had  attained  recognition,  though  not  neces¬ 
sarily  distinction,  in  scholarship  or  scientific  productivity  was  passed  with 
only  a  few  dissenting  votes.  Evidently  in  the  opinion  of  that  large  gather¬ 
ing  of  representative  teachers  from  representative  universities  it  was  not 
exactly  good  form  to  be  a  teacher  in  a  university  and  yet  be  barren.  On 
the  other  hand  a  tendency  has  appeared  to  make  light  of  research  in  uni¬ 
versities,  and  these  views  have  been  expressed  by  distinguished  investi¬ 
gators  connected  with  foundations  devoted  exclusively  to  research.  It  is 
argued  that  the  conditions  under  which  university  teachers,  as  a  whole 
do  their  work,  make  valuable  research  more  or  less  impossible,  and  that 
they  are  so  occupied  with  other  things  that  only  the  odds  and  ends  of  their 
energies  can  be  given  to  the  higher  functions  of  scholarship  of  scientific 
investigation.  In  so  far  as  these  considerations  are  adduced  as  an  argu¬ 
ment  against  research  in  universities  they  seem  to  me  quite  inconclusive. 
They  overlook  the  large  body  of  very  respectable  research  which  actually 
comes  from  our  universities  every  year,  they  lay  too  much  stress  upon 
immediately  practical  values,  and  they  ignore  the  good  influence  of  honest 
search  for  the  truth,  upon  both  teacher  and  student.  But,  in  so  far  as 
they  constitute  an  arraignment  of  the  conditions  under  which  many 
university  teachers  labor,  they  seem  to  me  worthy  of  the  most  respectful 
attention.  One  has  to  admit  that  oftentimes  the  facilities  of  library 
and  laboratory  are  quite  inadequate,  that  the  time  and  energy  of  the 
teaching  force  is  overburdened  with  the  teaching  of  elementary  subjects 
and  with  incidental  duties  and  cares  of  one  sort  and  other,  and  that  the 
prevailing  atmosphere  does  not  favor,  and  may  actually  depress,  higher 
scholarship.  Small  wonder  if,  under  such  circumstances, 

Each  day  brings  its  petty  dust 

Our  soon-choked  souls  to  fill; 

or  if  tired  flesh  and  nerves  revolt  and  refuse  to  be  driven  further;  or  if 
the  teacher  feels  it  necessary  to  abandon  the  ideals  and  purposes  with 
which  he  sat  out  upon  his  way. 

The  wonder  is  that  the  average  university  professor  is  able  in  some 
marked  degree  to  measure  up  to  his  high  calling,  and  that  fact  is  to  his 
eternal  credit.  The  considerations  mentioned,  so  far  from  having  validity 
as  an  argument  in  favor  of  discouraging  research  in  universities,  consti¬ 
tute  a  strong  reason  for  improving  the  conditions  under  which  that  re¬ 
search  is  done. 

No  matter  which  of  the  two  views  one  may  be  inclined  to  adopt,  all 
will  agree  that  an  atmosphere  of  high  scholarship  cannot  exist  unless  there 
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is  a  considerable  body  of  men  engaged  in  productive  work;  that  a  certain 
amount  of  opportunity  and  leisure  is  essential,  but  that  the  main  factor, 
as  in  every  other  line  of  human  endeavor,  is  the  men  who  compose  the 
institution.  Let  every  man,  having  due  regard  to  his  talents,  his  instincts, 
and  his  opportunity  decide  for  himself  what  contribution  he  will  try  to 
make  to  university  atmosphere. 

We  need  not  worry  very  much  about  the  immediate,  “practical”  value 
of  research.  If  history  teaches  anything,  it  is  that  a  given  generation 
is  by  no  means  always  the  best  judge  of  the  work  done  or  of  the  facts 
brought  to  light  during  its  brief  existence.  A  monk  makes  certain  experi¬ 
ments  upon  some  flowers  in  the  monastery  garden,  and  his  observation 
attract  no  attention  from  his  contemporaries;  but  fifty  years  afterward 
these  same  observations  become  the  basis  of  one  of  the  most  interesting 
and  fruitful  of  modern  hypotheses.  Does  anybody  suppose  that  Louis 
Pasteur  as  he  watched  the  behavior  of  certain  crystals  dreamed  that  he 
was  taking  the  first  step  in  the  creation  of  a  new  science  which  would  trans¬ 
form  medical  thought  and  practice  and  bring  untold  good  to  mankind? 
And  who  fifty  years  ago  could  possibly  have  foreseen  that  the  comple¬ 
tion  of  the  Panama  Canal  would  be  conditioned  upon  a  knowledge  of  the 
natural  history  of  a  wretched  insect?  And  so  when  that  eternal  question, 
cui  bono,  what’s  the  use,  asks  itself,  as  it  so  often  will,  we  can  leave  the 
final  answer  to  those  who  shall  come  after  us.  Sooner  or  later  it  will  be 
determined  whether  the  work  deserves  a  place  in  the  ever-growing  struc¬ 
ture  of  truth,  or  whether  having  served  its  immediate  purpose  its  proper 
place  is  the  rubbish  pile.  If  a  man  say,  “I  will  do  no  work  except  what 
will  be  called  fine,  great,”  he  will  probably  end  by  doing  nothing.  To  an 
infinitesimally  small  number  is  it  given  to  exclaim  with  Ronald  Ross  when, 
at  the  end  of  his  long  and  successful  studies  of  malaria,  he  cried  out  in  his 
exaltation : 

This  day  relenting  God 

Hath  placed  within  my  hand 

A  wondrous  thing;  and  God 
Be  praised.  At  His  command 

Seeking  His  secret  deeds 
With  tears  and  toiling  breath 

I  find  thy  cunning  seeds, 

O  million-murdering  Death. 

I  know  this  little  thing 
A  myriad  lives  will  save. 

O  Death,  where  is  thy  sting, 

Thy  victory,  O  Grave. 
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The  essential  thing  is  that  the  worker  shall  be  actuated  by  a  strong 
desire  to  know  the  truth,  so  that  the  work  will  be  honest,  and  the  work¬ 
man  have  joy  in  his  work.  If  in  this  spirit  a  man  finds  a  bit  of  truth,  or 
approximation  to  the  truth,  however  modest,  his  work  is  good — good  for 
him  and  good  for  those  submitted  to  his  influence. 

Our  society  has  been  in  existence  five  years  now,  and  this  seems  a  not 
inappropriate  time  to  ask  how  far  we  have  been  able  to  live  up  to  our 
opportunity  and  our  responsibility,  to  see  what  we  have  done.  Our  publi¬ 
cations  have  reached  a  stage  which  justifies  the  issue  of  two  respectable 
volumes,  which  I  had  hoped  to  show  you  this  evening  but  which  are  still 
with  the  bookbinders.  These  papers  represent  original  work  in  the 
fields  of  anatomy,  astronomy,  botany,  chemistry,  embryology,  geology, 
histology,  history,  hygiene,  mathematics,  pathology,  pharmacology,  philolo¬ 
gy,  physiology,  zoology.  In  all  probability  not  one  of  them  will  ever  set 
the  world  on  fire;  but  they  are  distinctly  contributions  to  knowledge  and 
as  such  have  their  place  in  the  great  body  of  truth. 

Accordingly,  it  seems  to  me,  we  may  take  courage.  The  spirit  of  the 
fine  motto  of  this  University  does  dwell  here,  and  speaks  to  us  through 
human  voices.  The  atmosphere  of  scholarship  does  blow  through  our 
halls.  May  it  blow  with  greater  power,  may  it  prevail,  blessing,  like 
mercy,  “him  that  gives  and  him  that  takes !” 
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Meeting ,  September  21,  191 1+. 

The  officers  elected  for  the  college  year  are  as  follows: 

Chairman,  Professor  R.  M.  Bird. 

Secretary,  Professor  C.  M.  Sparrow. 

Editorial  Committee,  Professors  Echols,  Rodman  and  Watson. 

Professor  C.  P.  Olivier  presented  a  paper  entitled  “Meteors — Results 
of  a  Three  Years’  Study.” 

Abstract.  A  short  outline  was  given  of  the  organization  of  the  Ameri¬ 
can  Meteor  Society,  on  whose  work  the  results  are  based.  The  problems 
of  meteoric  astronomy  and  the  improved  methods  used  for  attempting 
this  solution  were  discussed.  The  actual  results  were  briefly  given,  special 
attention  being  paid  to  the  final  proof  of  the  connection  of  the  Eta  Aquarid 
meteors  with  Halley’s  comet,  and  the  partial  disproof  of  stationary  radi¬ 
ation,  as  well  as  other  less  certain  conclusions  drawn  from  the  tables  of 
data  with  regard  to  the  relation  between  the  duration  and  color  of  meteors. 

Meeting,  October  19,  1911+. 

A  paper  was  presented  by  Professor  J.  S.  Grasty:  “Some  Notes  on  the 
Geology  and  Mineral  Resources  of  Newfoundland.”  Specimens  of  some 
of  the  ores  and  minerals  of  the  country  and  a  collection  of  photographs 
were  exhibited. 

Meeting,  April  18,  1915. 

A  report  was  presented  by  Professor  W.  S.  Rodman  on  “Recent  Progress 
in  Engineering.” 

Aleeting,  May  17, 1915. 

Professor  Bird  presented  a  report  on  “The  Effect  of  the  European  War 
on  American  Chemical  Industries.” 
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M eeting,  October  26,1914- 

Professor  Theodore  Hough  discussed  the  following  subjects: 

1.  The  primary  vascular  dilation  of  inflammation  an  axon  reflex  in 
the  neurones  of  the  afferent  nerves,  together  with  an  explanation  of  the 
“antidromic”  impulses  of  Bayliss.  (A.  N.  Bruce:  Q.  J.f.  Exp.  Physiol., 

1913,  vol.  vi,  p.  339.) 

2.  The  significance  of  “narcosis  progression”  movements;  their  auto¬ 
matic  character  and  their  bearing  on  the  nature  of  fundamental  nervous 
activity.  (T.  Graham  Brown:  Journal  of  Physiology,  1914,  vol.  xlviii, 

p.  18.) 

3.  The  mechanism  of  diuresis  following  the  absorption  of  water  and 
salines  from  the  alimentary  tract  as  a  hormone  action.  (Douglas  Cow: 
Jour,  of  Physiol.,  1914,  vol.  xlviii,  p.  1.) 

4.  Independence  of  the  lobes  of  the  liver  (Bartlett,  Cooper,  and 
Long:  Am.  Jour,  of  Phsyiol.,  1914,  vol.xxxv,  p.  36.) 

5.  The  relative  amount  of  blood  supplied  to  the  liver  by  the  hepatic 
artery,  and  the  portal  vein.  (Macleod  and  Pearce:  Am.  Jour,  of  Physiol., 

1914,  vol.  xxxv,  p.  87.) 

6.  The  relation  of  urea  concentration  in  the  blood  to  the  rate  of 
urea  elimination  in  the  urine.  The  reliability  of  Ambard’s  coefficient 
and  its  variations  in  health  and  disease.  (McLean  and  Selling:  Jour, 
of  Biological  Chemistry,  1914,  xix,  p.  31.) 

Meeting,  November  9,  1914- 

Professor  J.  C.  Flippin  discussed  the  diseases  of  the  thyreoid  gland, 
and  gave  a  review  of  the  recent  literature  bearing  on  this  subject. 

Meeting,  November  23,  1914 - 

Professor  H.  T.  Marshall  discussed  the  pathology  of  a  case  of  lipom¬ 
atosis  of  the  pancreas  with  atrophy,  from  the  University  Hospital; 
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also  a  case  of  extensive  ossification  of  the  atrial  endocardium.  He  re¬ 
viewed  also  a  paper  on  “Pneumococcus  Infection  and  Lobar  Pneumonia’’ 
by  Rufus  Cole.  {Arch.  Int.  Med.,  14:  1,  1914.) 

Meeting,  December  14-,  191 J. 

Professor  J.  S.  Davis  read  a  paper  on  “Pleurisy  with  Effusions,” 
based  upon  a  study  of  fifty-one  cases  from  the  University  Hospital. 

Meeting,  January,  11,  1915. 

Professor  R.  H.  Whitehead  presented  the  results  of  an  investigation 
by  Dr.  J.  Shelton  Horsley  and  himself,  dealing  with  the  possibility  of  pro¬ 
ducing  a  “reversal  of  the  circulation”  by  the  experimental  anastomosis 
between  the  femoral  artery  and  the  femoral  vein  in  the  leg  of  the  dog. 
The  results  of  the  experiments  seem  to  warrant  the  following  conclusions : 

1.  The  tendency  of  the  arterial  blood  in  a  reversed  femoral  vein  is  to  return  to 
the  vena  cava  by  the  nearest  anastomotic  route.  2.  In  the  course  of  time  very 
large  anastomotic  veins  form  so  that  the  mass  injected  into  the  reversed  circulation 
quickly  and  easily  finds  its  way  into  the  vena  cava.  3.  It  is  most  probable  that  the 
arterial  blood  in  the  reversed  circulation  never  reaches  the  ultimate  venous  capil¬ 
laries  of  the  foot,  but  if  it  does  it  must  be  after  many  weeks,  long  after  the  time 
that  any  good  could  be  accomplished  by  bringing  nutrition  to  the  tissues,  even  if 
nutrition  could  be  absorbed  from  venous  capillaries.  These  experiments  seem  to 
show  that  even  when  the  full  arterial  pressure  of  the  femoral  artery  is  turned  into 
the  femoral  vein  by  an  end-to-end  anastomosis,  the  arterial  blood  in  the  reversed 
vein  never  reaches  the  venous  capillaries  of  the  foot,  and  does  not  even  reach  the 
smaller  veins  in  the  lower  part  of  the  leg  for  more  than  twenty-two  days.  {Jour. 
Amer.  Med.  4ssoc.,  March  13,  1915.) 

Professor  H.  E.  Jordan  reviewed  the  recent  literature  on 

1.  The  function  of  the  corpus  luteum. 

2.  The  comparative  morphology  and  histology,  and  the  function  of 
the  hypophysis  cerebri.” 

Election  of  officers  for  1915. 

President,  Professor  H.  T.  Marshall. 

Secretary-Treasurer ,  Professor  H.  E.  Jordan. 

Publication  Committee,  Professor  Theodore  Hough,  Professor  J.  C. 
Flippin,  and  the  Secretary-Treasurer. 
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Meeting ,  January  26,  1915. 

Professor  S.  H.  Watts  reviewed  the  following  papers: 

1.  “Experimental  Investigations  on  Acute  Suppurative  Parotidis.” 
Post.  Deutsche  Zeitschrift  fur  Chirurgie,  July,  1914. 

2.  “The  Roentgenologic  Diagnosis  of  Surgical  Lesions  of  the  Stomach 
and  Duodenum,”  Brewer  and  Cole.  Annals  of  Surgery,  January,  1915. 

3.  “A  Clinical  and  Experimental  Study  upon  the  Injection  of  Alcohol 
into  the  Gasserian  Ganglion  for  the  Relief  of  Trigeminal  Geuralgia.” 
Johns  Hopkins  Hospital,  January  1915. 

He  discussed  also  several  cases  of  ectopic  pregnancy  from  the  University 
Hospital. 

Professor  W.  H.  Goodwin  reviewed  Cushing’s  book  on  The  Pituitary 
Body  and  its  Disorders.  Lippincott,  1912. 

Meeting,  February  8,  1915. 

Mr.  W.  H.  Taliaferro  gave  a  report  of  his  experiments  designed  to 
elucidate  the  change  in  physiologic  condition  of  certain  species  of 
Microstomum. 

Dr.  W.  E.  Maneval  reviewed  the  following  articles: 

1.  “Studies  on  the  Reactions  of  Pilobolus  to  Light  Stimulus,”  Joli- 
vette.  The  Botanical  Gazette,  57:  2,  1914. 

2.  “The  Structure  and  Development  of  Crown  Gall:  A  Plant  Cancer,” 
Smith,  Brown  and  McCulloch.  Bull.  No.  255,.  1912.  U.  S.  Dept,  of 
Agr.,  Bur.  of  Plant  Industry. 

Professor  W.  A.  Kepner  reported  the  results  of  an  investigation  by 
Mr.  Rich  and  himself  on  the  food  reactions  of  flat-worms.  He  reviewed 
also  a  paper  by  F.  A.  Lillie  on  “Sperm  Agglutination,” Biol.  Bull.,  January, 
1915. 

Meeting,  February  22,  1915. 

Professor  J.  A.  Waddell  reported  on  the  following  papers: 

1.  “The  Action  of  Strophanthin  upon  Suprarenal  Secretion”  by  A.  N. 
Richards  and  W.  C.  Wood.  Journ.  Pharm.  and  Exp.  Therap.,  6:  3,  1915. 

2.  “Studies  on  the  Vasomotor  Centers,”  by  Pilcher  and  Sollman.  Ibid. 
He  reviewed  also  a  series  of  papers  dealing  with  the  phenomenon  of 

synergism. 

Meeting,  March  8,  1915. 

Professor  H.  S.  Hedges  gave  a  description  of  the  new  City  Hospital 
connected  with  the  University  of  Cincinnati  Medical  School. 


198 


UNIVERSITY  OF  VIRGINIA 


He  discussed  also  two  cases  of  Sympathetic  Ophthalmia,  which  he 
has  had  under  treatment  in  the  University  Hospital. 

He  discussed  further  the  recent  work  in  the  immunization  against 
pollinosis  or  hay  fever;  the  treatment  of  gonorrheal  iritis  by  Neisser- 
bacterin;  and  the  recent  modifications  and  technical  improvements  in  the 
operations  for  glaucoma  and  for  cataract. 

Meeting ,  April  19,  1915. 

Professor  Theodore  Hough  reviewed  several  papers  dealing  with: 

1.  Recent  work  on  the  motor  functions  of  the  large  intestine,  with 
especial  reference  to  man. 

2.  Prothrombin:  its  preparation  and  its  transformation  into  thrombin. 

3.  The  importance  of  colloidality  in  blood  and  tissue  fluids,  with 
especial  reference  to  perfusion  fluids. 

Meeting,  April  26,  1915. 

Professor  W.  D.  Macon  reviewed  the  recent  literature  on  the  use  of 
scopolamine  in  obstetrics. 

Meeting,  May  10,  1915. 

Professor  H.  T.  Marshall  discussed: 

1.  The  treatment  of  “Riggs’s  disease”  (Pyorrhea  alveolaris)  with 
erne  tin. 

2.  The  later  developments  in  the  medico-legal  tests  for  human  blood, 
chiefly  the  precipitin  test. 

f 

He  gave  also  a  review  of  the  recent  literature  on  osteomata. 


PROCEEDINGS  OF  THE  HUMANISTIC  SECTION 

FOR  1914-1915. 


The  officers  for  the  college  year  were: 

Chairman ,  Professor  C.  Alphonso  Smith. 

Secretary ,  Professor  Albert  G.  A.  Balz. 

The  number  of  meetings  held  is  four:  at  least  two  more  meetings  will 
be  held  before  the  close  of  the  session.  The  secretary  reports  a  gratifying 
increase  of  attendance  at  the  meetings.  This  increase  is  due  to  two  causes : 
first,  to  the  policy  of  informing  not  merely  the  regular  members  of  the  sec¬ 
tion  of  the  meetings,  but  also  of  informing  members  of  the  faculty,  tech¬ 
nically  affiliated  with  the  other  sections  of  the  society,  who  have  expressed 
a  desire  to  attend  occasionally  the  meetings  of  the  humanistic  section. 
The  second  cause  of  the  increased  attendance  is  due  to  the  policy  of  in¬ 
viting  students  of  the  graduate  department,  who  are  interested  in  the 
humanities,  to  attend  the  meetings.  Certain  of  these  students  were 
placed,  at  their  request,  upon  the  mailing-list  for  notices  of  meetings.  The 
average  attendance  was  ten,  including  faculty  members  and  student- 
guests. 

The  following  papers  were  presented  to  the  section: 

Professor  H.  P.  Johnson:  “Lincoln’s  Ancestry.” 

Mr.  R.  L.  Wiggins:  “Joel  Chandler  Harris.” 

Mr.  Hiden  Ramsay:  “The  Constitution  of  the  Confederacy.” 

Professor  R.  C.  Minor:  “Is  a  Federation  of  Nations  Possible?” 
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and  the  Western  United  States.  By  Thomas  L.  Watson.  Vol.  I,  pp.  1-40. 
Price  $0.75. 

2.  On  Chemical  Interaction  of  Substances  in  the  Solid  State.  By  J.  W.  Mallet. 

Vol.  I,  pp.  41-44.  Price  $0.25. 

3.  On  the  Maximum  and  Minimum  Values  of  a  Linear  Function  of  the  Radial  Co¬ 

ordinates  of  a  Point  with  respect  to  a  Simplicissimum  in  Space  of  n  Dimensions. 
By  W.H.  Echols.  Vol.  I,  pp.  45-84.  Price  $0.75. 

4.  New  Positions  of  the  Stars  in  the  Huyghenian  Region  of  the  Great  Nebula  in 

Orion,  By  R.  E.  Wilson.  Vol.  I,  pp.  85-126.  Price  $0.75. 

5.  On  the  Flow  of  Water  in  Pipes,  Conduits  and  Open  Channels  and  the  Losses  of 

Energy  Due  to  its  Motion.  By  W.  H.  Echols.  Vol.  I,  pp.  127-186.  Price 
$0.75. 

6.  An  Investigation  of  the  Value  of  an  Infinite  Series  on  the  Boundary  of  the  Region 

of  Convergence.  By  W.  H.  Echols.  Vol.  I,  pp.  187-199.  Price  $0.25. 

7.  A  Contribution  to  the  Geology  and  Mineralogy  of  Graves  Mountain,  Georgia. 

By  Thomas  L.  and  J.  Wilbur  Watson.  Vol.  I,  No.  7.  Price  $0.25. 

8.  An  Unusual  Occurrence  of  the  Mineral  Evansite.  By  John  Sharshall  Grasty. 

Vol.  I,  No.  8.  Price  $0.25. 

9.  On  a  Certain  Quadratic  Form  with  its  Geometric  and  Kinematic  Interpretations. 

By  W.  H.  Echols.  Vol.  I,  No;  9.  Price  $0.25. 

10.  The  Flow  of  Water  in  Artificial  Channels:  Clean  Pipes.  With  three  Plates,  By 

W.  H.  Echols.  Vol.  I,  No.  10.  Price  $0.50. 

11.  Zirconiferous  Sandstone  near  Ashland,  Virginia,  with  a  Summary  of  the  Prop¬ 

erties,  Occurrence,  and  Uses  of  Zircon  in  General.  By  Thomas  L.  Watson  and 
Frank  L.  Hess.  Vol.  I,  No.  11.  Price  $0^50.  , 

12.  Studies  in  Human  Heredity.  By  H.  E.  Jordan.  Vol.  I,  No.  12.  Price  $0.40. 

13.  The  Evolutionary  Construction  of  the  Imaginary  Power  of  a  Number  and  its 

Expression  as  the  Exponential  Function.  By  W.  H.  Echols.  Vol.  I,  No.  13. 
Price  $0.25. 

14.  Magmatic  Names  Proposed  in  the  Quantitative  System  of  Classification  for  some 

New  Rock  Types  in  Virginia.  By  Thomas  L.  Watson  and  Stephen  Taber. 
Vol.  I,  No.  14.  Price  $0,25. 
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15.  On  the  Root  of  a  Monogenic  Function  Inside  a  Closed  Contour  along  which  the 

Modulus  is  Constant.  By  William  H.  Echols.  Vol.  I,  No.  15.  Price.  $0.25. 

16.  Normal  Faulting  in  the  Cambrian  of  Northern  Piedmont,  Virginia.  By  Thomas 

L.  Watson  and  Justus  H.  Cline.  Vol.  I,  No.  16.  Price  $0.25. 

17.  Drainage  Changes  in  the  Shenandoah  Valley  Region  of  Virginia.  By  Thomas  L. 

Watson  and  Justus  H.  Cline.  Vol.  I,  No.  17.  Price  $0.50. 

18.  The  Association  of  Vanadium  with  Petroleum  and  Asphalt.  By  R.  M.  Bird  and 

W.  S.  Calcott.  Price  $0.25. 

19.  Locoweed  Disease  of  Sheep.  By  Harry  T.  Marshall.  Vol.  I,  No.  19.  Price 

$0.50. 

20.  Examples  of  Intercision  Type  of  Stream  Piracy  in  Western  Virginia.  Vol.  I, 

No.  20.  By  Thomas  L.  Watson,  Justus  H.  Cline,  and  Thomas  K.  Harns- 
berger.  Price  $0.25.  ■-$  /  ; 

21.  The  Foucault  Pendulum  as  a  Lecture  Room  Experiment.  By  Francis  H. 

Smith.  Vol.  I,  No.  21.  Price,  $0.25.  f 

22.  Parabolic  Orbits  of  Meteor  Streams.  Vol.  I,  No.  22.  By  Charles  P.  Olivier. 

Price,  $0.25. 

23.  Influence  of  the  Concentration  of  Potassium  Iodide  on  the  Rate  of  Diffusion 

of  Iodine  in  Potassium  Iodide  Solution.  By  Sterling  H.  Diggs.  Vol.  I, 
No.  23.  Price  $0.50. 

HUMANISTIC  SECTION 

1.  The  Sacred  Tripudium.  By  Thomas  Fitz-Hugh.  Vol.  I,  pp.  1-50.  Price  $0.75. 

2.  Keller’s  der  Griinc  Heinrich:  Anna  and  Judith  and  their  Predecessors  in  Rous¬ 

seau’s  Confessions.  By  W.  H.  Faulkner.  Vol.  I,  No.  2.  Price  $0.25. 
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